* RETURN TO Gs 
BRITISH INSULATED CALLENDER’S CABLES L? 


ERITH. KENT.. 
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The panel is designed to control a number of conveyors operating a bulk storage plant consisting of 
33 birs of 74 tons capacity each. 


Each bin has a pneumatically operated slide controlled by a solenoid operated air valve, making it 
possible to route material from any intake position to any one of the bins. 


The panel comprises contactors controlling the solenoid air valves and starters with ammeters for the 
conveyor motors, dust extractor, etc. Full electrical interlocking of the conveyors and various safety 
features have been incorporated in the control circuits. 


The mimic diagram on the sloping front of the panel gives a clear indication of the state of the plant 
which extends over an eight storey building. The position of the 100 slides is shown by means of 
indicator lights. In the event of any dangerous condition arising, an alarm signal is sounded and 
visible warning is given by flashing lights showing the position of the blockage. 


The circuit was developed in co-operation with Mr. G, S, Carr, A.M.I. Mech.E., A.M.I. Plant E., 
Chief Engineer of Messrs. Crosfields and Calthrop Ltd., manufacturers of animal and poultry foodstuffs. 


Li OC EXPRESS 


(Illustrated above) 
14 Gallons. 3000 watts. 


14 Gallons. 1000 watts. 2:2 Gallons. 1000 watts. 3 Gallons. 2000 watts. 


Colours : Cream or White Write for leaflets 90 and 92. 


A 
HEATRAE 


phate datoaticth a HEATRAE LTD., NORWICH e NORFOLK e NOR 29A. 


Telephone: = Norwich 23193 (Priv. Exch.) 
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| Arcolectric 


Switches 
Neon Signal Lamps 


T.225: Miniature Slide Switch 
For Portable Radios, D.P.D.T. 


$.L.190 and S.L.50: 


Snap-in Fixing Neon Indicators. 
§.L.162: Waterproof Neon Indicator. 


A.56: Door Switch for Refrigerators. 
Snap-in fixing. 


G.605: Toggle Switch, 
New style spade dolly. 


$.260: All insulated 15-amp. Switch. 


C.$.200: 15-amp. 4 Position Rotary Switch, 
Double pole 3-heat control for cookers. 


$.952: Miniature Line Cord Switch. 
$.960: Spin Dryer Switch. 


S.L.162 


Arcolectric Switches Ltd. 


Central Avenue - West Molesey - Surrey - Tel: Molesey 3232 


Write for latest Catalogue 


e225 


S.L.190 


C.S.200 
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(il) Raperre Q1438 marK II 


MOTOR CONTROL SWITCHFUSE 


@ DESIGNED FOR CONTROLLING SMALL 
MOTORS NOT EXCEEDING 5 H.P. 


@ 10 AMPERE 500 VOLTS, 3 PHASE, QUICK MAKE AND 
BREAK SWITCH WITH SUBSTANTIAL CONTACTS 
FOR HIGH CONTACT EFFICIENCY AND LONG LIFE 


@ ap ARC DAMPING TYPE FUSES FITTED COMPLETE 
WITH FUSE WIRE BY QUICK ACTION CLAMPS 


@ AMPLE KNOCKOUTS AND GENEROUS WIRING 
SPACE PROVIDED. 3—?” KNOCKOUT 
HOLES TOP AND BOTTOM. I—#” KNOCKOUT 
HOLE IN LEFT HAND SIDE FOR STARTER 
CONNECTION. 


rie PAYNE, H. WIL 
R. W. HANKINSON, HEAD OFFICE, 
GILLINGHAM ST. 


rane S.W.1 MIDLANDS eee ences AST peice te BRISTOL 4 
W. ZELLEY, G.H. GARBETT, C.G. BACHELOR A. PEARCE, W.L. WHITE, 
LIAMS, HEAD OFFICE, HEAD OFFICE, CLOTHIER RD. 


@ “THROUGH WIRING ARRANGED 
UNDER THE SWITCH BASE 


@ NO DISMANTLING OF SWITCH MECHANISM 
IS NECESSARY 


@ SOLID FORTOL BRUSH BAR TO ELIMINATE 
EARTHING 


@ FINISHED IN qp SILVERLOSE— 
A DURABLE STOVED ALUMINIUM ENAMEL 


BILL SWITCHGEAR LTD. 
ASTON LANE - PERRY BARR 
BIRMINGHAM: 20 


LEEDS, 14. CHELTENHAM MANCHESTER, 3. GLASGOW BELFAST 
N. SHARPLES, C. GEARING, J. BALLENTINE, J. D. HARRIS, R.A. SIMPSON, 
G. SUTTON, P. ETHERIDGE J. H. RAMSAY, W. SPY, DONEGALL ST. 
‘WOODLANDS HIGH ST. B. J. SVE ETIN: SANDYFORD PLACE 
FACTORY. WATKIN S 
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the outstanding new SANDACEE range of A.C. switch fuses 


Build your switchpanels into compact space-saving units with 
SANDACEE A.C. Switch fuses. Smooth projection-free casing 
permits any form of unit assembly without spacings. Features 
include fully interlocked front-operated switch having heavy 
duty solid silver contacts and with ON/OFF indicator. 


“Sandaspeed” Duplex fuse units with inter-changeable, re- 
-wireable, or H.R.C. Carriers throughout the range. 


Neat modern design, complying where applicable with B.S. 2510 
and B.S. 861, affords ample wiring space for fully universal wiring 
with maximum size cable. Available in S.P. & N., D.P., T.P.; 
T.P. & N. 15, 30, 60, 100 Amp. 440 v. A.C. only. 


Send for leaflet No. 162/61. 


WILLIAM SANDERS & CO. (WEDNESBURY) LTD. 
FALCON ELECTRICAL WORKS, 


WEDNESBURY, STAFFS. 
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Greed we your wiving 


CABLES AND CABLE 
STRIPPER 


SAMPLE 
CABLE 
STRIPPER 


A Sample Cable Stripper (without 
cost) will gladly be forwarded on 
request to:— 


VOLEX ELECTRICAL 


PRODUCTS LTD 
(Cable Division) 
SALFORD 6, 


VOLEX ELECTRICAL PRODUCTS LTD. 
SALFORD 6. 


Telephene: PENDLETON 4373 é Telegrams: VOLEXPROD, Salford, 6 


————— 
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Please quote PIO8A107 
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we 


TERMINAL LINK PANELS 


are essential for 
efficient | 
electrical connections 


TYPE AB— CODE: 157 LAA-1AB 


@ Four basic types covering all electrical 
requirements. 


@ For circuits up to 450 volts a.c. or d.c. 


@ Current rating: up to 5A with removable plug: 
up to 380A with captive link. 


@ Tailored for wall mounting junction boxes, 
cable terminating cubicles, rack-mounted 
systems, apparatus cubicles. 

@ Units made up to any requirement. 


@ Removable link plug allows easy current 
measurement. 


@ Delivery four weeks. 


Write for brochure R/117, Terminal Link Panels. 


Stondard Telephones and Cables Limited 


INSTRUMENTATION AND CONTROL DIVISION 
BURLEIGH HOUSE - GREAT CAMBRIDGE ROAD - ENFIELD - MIDDLESEX 


62/3R 


making 
electrifying 
progress 


: . today means ensuring that the 
chances of breakdowns are eliminated at 

the design stage. 
' The simple embodiment of HELI-COIL 
SCREW THREAD INSERTS cut down 
weight in the product, give higher thread 
loadings and greater resistance to fatigue 

failure. 
Full details are freely available in sales leaflet E8 
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*Heli-Coil is a registered trade mark 


ARMSTRONG PATENTS COMPANY LIMITED, casteate, BEVERLEY, YORKS. TEL. BEVERLEY 82212 (10 LINES) 


TELEX 52164 


As one of the original 
manufacturers of Overhead 
Steelwork we place our 


many years’ experience at 
your service. 


Send fot catalogue 


WELLINGS. MALE 


Tel. W'ton 24691-2-3 & CO. LTD. 
FALCON WORKS, CARTWRIGHT ST. WOLVERHAMPTON 


Ly 7a 


SUT TT 


English 
Electric 
House 


The 
CHEAPEST 
CENTRAL 
HEATING 

with OFF-PEAK 


electricity 


using B & A ELECTRODE 
HOT WATER BOILERS 


Many of the latest building projects 
are being heated by B& A electrode 
boilers, using off-peak power with 
thermal storage to provide the cheapest 
system of central heating by electricity. 
It is clean, convenient, absolutely re- 
liable, and can be used with any form 
of hot water heating. 


& Fully automatic 

% Accurate controls 

+ NO attendant needed 
%* NO boiler house 

%* NO chimney 

%* NO fuel storage 


%& NO fumes or fire risk 
Write for Catalogue ER 


BASTIAN & ALLEN LTD., Ferndale Terrace, , 
Harrow, Middx. Phone: HARrow 7171/6 Wa 
UML 


CT oo oe ee TT TEOMA OUP MOTO UOMO UPA TO OVO OO TN ET 


B4s58 
ANNU 


This 200-MW, 3000-r.p.m. turbo- 
generator has water-cooled 


BEHIND THE MACHINE ero stator windings and direct 


hydrogen - cooling of rotor 


windings. The hydrogen- 


yaN E | G EN ERATO R EX P ER | E N Cc E coolers are internally housed 


in detachable end compart- 


ments. This is an alternative to 


axially-placed hydrogen 


coolers: used when transport 


considerations limit overall 
weight or dimensions of the 
largest component. 


WATER-COOLED TURBO-GENERATORS In AE| water-cooled machines, 


the stator conductors consist 

Water-cooling results in an appreciable reduction in the size and weight of a stator, SLUR CRT IER CU 
low conductivity condensate 

is circulated through them via 


be possible. flexible P.T.F.E. hose assem- 
The introduction of direct water-cooling of stator windings was one of the important blies and stainless steel 
steps that have contributed to the development of modern large-output, turbo-type ting-manitolds ine sheat, 
: : losses in the generator can 

generators. The world’s first water-cooled generator was designed and built by AEI t 
be recovered in the turbine 
engineers in 1956 and, today, power plant manufacturers throughout the world are feed system by means ofan 


adopting this cooling system in the designs of their largest machines. external heat exchanger. 


and permits the use of single-unit generators of greater output than would otherwise 


Details of this cooling system are available 
in the AEI publication TURBO-GENERATORS, 
Hydrogen-Cooled, Water-Cooled 


Associated Electrical Industries Ltd 


Turbine-Generator Division 


TRAFFORD PARK, MANCHESTER 17 
B/L103 


igo) 
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AEI Switchgear at KARIBA 


Type $W 421, 330-Rk¥, 7,500 MVA Oil Circuit Breaker at KITWE Substation, 
Kariba Hydro-electric Scheme. Consulting Engineers:- Messrs. Merz & McLellan. 


A notable contribution to the great Kariba Project is seen in the 
Switchgear supplied by AEI—one of the largest export orders to be 
received by a British manufacturer, including twenty-five 330-kV Oil 
Circuit Breakers and more than one hundred 330-kV Isolators— 


installed at seven substations in Northern and Southern Rhodesia. 


AEI are well qualified to deal with the many problems which arise in 


connection with major schemes everywhere. 


For further information, write to your local AEI Office or direct to AEI Switchgear Division, 


Willesden Works, Neasden Lane, London N.W.10. 


Associated Electrical Industries Ltd. 


Switchgear Division 
TRAFFORD PARK, MANCHESTER: HIGHER OPENSHAW, MANCHESTER * WILLESDEN LONDON 


F/A 108 
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The top 
of the tapes! 


Lasso 92—the superb insulating tape. Strong and flexible, to seal and 
protect the most awkward joints and fittings. It has high electrical 
resistance under all circumstances. Quick and easy to apply. Ideal in- 
sulator of high voltage equipment in damp, oily and alkaline conditions. 


A few ofits many uses « Stopping-off in electro-plating 


e Joining electrical cables ¢ Insulating handles of electrical tools 


e Transformer assembly ¢ Sealing apertures against oil, water, 
e Colour identification acids, dust, etc. 


LASSO 92 PVC 


ELECTRICAL TAPE 
LASSO 92 for Insulation-Identification-Protection 


For full information, write to address below, or phone Welwyn Garden 25151 
SMITH & NEPHEW LIMITED WELWYN GARDEN CITy HERTFORDSHIRE 
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Wootton meter boards 
are Trumps ! 


Naturally . . . when they’re Wootton- 
made . . . and Wootton-tested ! 
They’re made of the best plywood 
Wootton could lay hands on. Tested for 
reliability... toughness... durability. 
Wootton meter boards stand up to 
anything. Even in the most extreme 
climates. No contraction or expan- 
sion or warping with Wootton ! 
Oh, and there’s more to Wootton 
than just meter boards. They 
make wood blocks too, and 
instrument cases, and they’re 

aces at sunk switch boxes. 


WOOT TON-the meter board people 


WOOTTON &CO. LTD 
ALMA WORKS: PONDERS END: MIDDX 
Telephone: HOWard 1858 


Designed in 
the light of 
experience 


The REALUX Floodlantern is a 
typical example of the design and 
manufacturing experience that lies 
behind every R.E.A.L. product. 


It is just one of the R.E.A.L. range of 


Floodlanterns comprising some fifty 


THE ‘FREE ALU X’ overneAD MOUNTING FLOODLANTERN models and catering for practically 


every type and size of lamp. 
All REALUX lanterns are fitted with an auxiliary reflector of 


electro-brightened anodised aluminium. Supplied with Full details of the range are available 
either cast pole clamp or wall fixing bracket, both fittings , 
allow for adjustment of forward throw. on request. 

ROWLANDS ELECTRICAL ACCESSORIES LIMITED REAL icite codeine Wee 


R.E.A.L. WORKS - BIRMINGHAM, 18 


14 


FOr 
really tough 


insulation 
jobs... 


P:.B 


TAPE 


P&B Tape is used wherever exceptional 
resistance to abrasion is essential—in mines, 
power houses, transformer stations, 
telegraph and telephone installations. It far 
exceeds the requirements of the British 
Standard (No. 1078/1954), gives complete 
insulation. When you need the supreme 

heavy duty insulating tape, use P & B. In any 


width from 4 inch. 


Manufactured by 


RUBEROID 


For full details, write or phone: 
THE RUBEROID COMPANY LIMITED, 


56EA COMMONWEALTH HOUSE * 1-19 NEW OXFORD STREET - LONDON W.C.1 


TELEPHONE: HOLBORN 8797 AND 9501 


P6601 
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on? 
° Yf Z ; 7 
¢ 
TOP QUALITY NEED NOT 
MEAN HIGH PRICES! 


Quality and price are important considerations. 
When you need high quality rectifiers at low 
prices we can supply your needs. 

May we tell you more about our range? An 
enquiry will bring full details. 


25 kilowatt stack. 135 amperes 
at 188 volts D.C. Price £52 8s. 10d. 


J. STONE & CO. (DEPTFORD) LTD. 


ARKLOW ROAD, LONDON, S.E.14. TID 1202 
Established 183] 


SEMICONDUCTOR DIVISION 
'4 GATWICK ROAD, CRAWLEY. CRAWLEY 2771! 
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: THE 


WANDLESIDE 


CABLE GROUP OF COMPANIES 


* 


Take this opportunity 
of wishing all 


friends at home and 
overseas a Happy 
and Prosperous 1962 


* 


WANDLESIDE 


106 GARRATT LANE - WANDSWORTH - LONDON, S.W.18 


INCORPORATING WANDLESIDE CABLE WORKS LTD. + IRISH CABLES LTD. 
WANDLESIDE WARREN WIRE CO. LTD. 


In FALKS Group. 100°, Independent of outside control 
Telephone: VANdyke 7544 (7 lines). Telegrams: Wandleside, London, S.W.18 - 
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Electrical Measuring Instruments 
with a guarantee of overall excellence 


known world-wide as British Pioneer Manufacturers 
Pe eericel Instruments and Protective Relays—possess special 
experience and knowledge of power station and general indus— 
trial requirements gained over a production period of 75 yest, 
N.C.S. Instruments, Recorders and Relays are to be foun 
throughout the world, embodied in metering and control equip- 

ortables. 

To feet and Buyers the N.C.S. General Catalogue of 
Electrical Measuring Instruments and Protective Relays is POST 


FREE. 


Types Available:- 
INDUCTION 
MOVING IRON 
MOVING COIL 


ieee 
tht Le, 


oe 
AMPERES NI 


AC or DC 


Switchboard and Portable 
Indicating and Recording 
AMMETERS—VOLTMETERS —WATTMETERS 
FREQUENCY AND POWER FACTOR METERS 


Send your enquiries to NALDERS 


STERDY luminous signals 


Control and communications are playing an increasingly 
important part in business life, the ability to contact staff 
quickly and unobtrusively is a golden virtue in these 
busy times. 

Sterdy Luminous Signals in a variety of different forms 
have been developed to oil the wheels of commerce. They 
can be used for staff location, as Engaged—Enter—Wait 


indicators on executive’s doors and as lift signals. Ideal 

for use in Hospitals, Factories and Offices of all sizes, 

: Sterdy Luminous Signals can banish business worries and 
, frustrations—by improved visual communications. 
Cow 


For full details of Sterdy Luminous 
Signals, write to: 


STERDY TELEPHONES LTD 


(Incorporating W. C. Davey & Co.) 
PIS NEERS IN SPECIALISED Com MUNICATIONS 
Queen’s House, 180-182, Tottenham Court Road, London, W.1 
Telephone: MUSeum 4414, 4415 and 6388 
AP 83 
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—RECTIFICA TION 


MERGURY ARG 


A Mercury Arc Rectifier installation at 
the works of Western Chemicals Ltd., 
Alberta, providing an output of 12,000 


amps at 510 volts D.C. for electro- 
chemical duty. 


GERMANIUM » 


A 6,000 amp water-cooled Germanium 
rectifier providing a continuous output at 
Ioo volts D.C. for an electrochemical 
process at the Luton Works of Laporte 
Industries Ltd. 


SILICON 


A 750 kW 3,000 amp forced air-cooled 
Silicon rectifier for electrolytic duty in 
Persia. A voltage regulator is included 
for voltage variation over the range 180/ 
250 volts D.C. 


‘ 


HACKBRIDGE & HEWITTIC ELECTRIC Co. Ltd. 


HERSHAM » WALTON-ON-THAMES»* SURREY 
Telephone: Walton-on-Thames 28833 (8 lines) 
Telegrams & Cables: Electric Walton-on-Thames 


ACME | 


MOTOR CONTROL GEAR | 


For A.C. and D.C. Marine 


and industrial applications 


A.C. and D.C. hand operated and 
automatic contactor starters 


Hand operated or motorised 
regulators for shunt field control 


Plain rotor regulators for slipring 
motors and variable speed panels, 
semi-automatic or fully pre-set 


Standard industrial or marine starters 
and control panels 
Compact in size — 
Prompt delivery— 
Competitive in Price! 


Your enquiries for special 
control gear invited 


Our representatives are always 


available to assist you with 
your control gear problems 


THE ACME 

ELECTRICAL MANUFACTURING CO. 
(TOTTENHAM) LTD. 

Tariff Road, Tottenham, London, N.17 


Telephone: TOTtenham 2702-3. Grams: Acmelectri, Southtot, London 
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SEND FOR 
LIST OF 
STANDARDISED 
SIZES 


E.D.L. INDUSTRIES LTD., 


Redbrook Lane, Brereton, Rugeley, Staffs 


Telephone: Rugeley 711 


a range of extremely robust 


ROTARY 
RHEOSTATS 


Open or enclosed types 
100 watts 

150 watts 

200 watts 

Larger sizes quoted on 
request 

An extremely robust 
rheostat with a unique 
metal cored former 
(patent appd. for) 


Full details from the 
manufacturers 


* 

The C U R Manufacturing 
T Company 
Limited 

26-28 PADDENSWICK ROAD 
HAMMERSMITH, W.6 


Telephone : RIV. 4456 and 4583 
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Engineers use the word performance in two 
senses, a limited one which refers to para- 
meters that can be specified and checked: 
and a wider, vaguer, but essentially more 
realistic sense which covers freedom from 
trouble, ease of servicing, adaptability and 
many other things. Performance in the first 
sense is reproducible by any competent manu- 
facturer; it depends on designing to well- 
established principles. Performance in the 
second sense is the basis of choice between 
manufacturers. It comes from countless small 
differences in design that are based on... 


This thing called know-how 


Know-how shows up most clearly in detail. 
Often a very small detail. Take, for example, 
the lapping of the paper insulation of a trans- 
former winding. We have learned how vital 
it is that the paper should be so lapped that 
no subsequent handling can disturb it. To 
this end we use narrow paper—never wider 
than % in.—and instead of butting the edges 
of each turn we overlap half the width. 
Alternate layers or sets of layers are wound 
in the opposite lay. This gives us a remark- 
ably solid wrapping, though it takes con- 
siderably longer to do. Finally, conductors 
intended for heavy multiple-conductor, spiral 
windings are served with a layer of cotton 
over the paper covering to provide mechanical 
protection. It is attention to details such as 
these that gives our transformers their 
enviable reputation for reliability. 


(rompton Parkinson 


LIMITED 


. 
ELECTRICAL EQUIPMENT 


Makers of Electric Motors of all kinds, A.C. and D.C. 
Generators, B.E.T. Transformers, Switchgear, Cables, 
Instruments, Lamps, Lighting Equipment, Batteries, 

Stud Welding Equipment, Traction Equipment, Ceiling Fans. 


CROMPTON PARKINSON LIMITED, CROMPTON HOUSE, ALDWYCH, LONDON, w.c.2. 


T6II 
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DALY 


sw [i ELECTROLYTIC CAPACITORS 


7 Daly have specialised in the manufacture of electrolytics for 
ee over 20 years. Recent developments in the lower working 
— voltages associated with transistors have greatly increased the 
capacitance obtainable in a given physical size—over 30,000 
microfarads are possible in a single unit. Daly are always ready 

to design for special requirements; they make aluminium 


electrolytics of all types. 
YY EEE ELLE ELLE LL, 


DALY electrolytics for transistorised equipment @ for telecom- 
munications @ for radio and television receivers @ for miniaturised 
equipment @ for pulse and storage circuits @ for capacitor start 


motors, etc. 
Send for descriptive leaflets ! 


DALY (Condensers) LT De 


WEST LODGE WORKS, THE GREEN, EALING, LONDON, W.5. 
Phone: Ealing 3127-8-9 Cables: Dalycon, London 


BAe 


Cxagy 


eS 


Mica — from 


= 
; & 
We specialise in the production of parts from Natural Mica Block, especially 


or St 
for Stove Plates, Heater Elements, Washers, Compass Cards, Water Level of Cours e! 


Gauge Glass Protectors. We 
) r : also supply parts machined from Micanj 
Synthetic Laminated Bakelised Paper Materials and oc eee pa ee 


DACIER LTD . 22 BARG 
ATES . CHRISTCHURCH HAMPSHIRE TELEPHONE CHRISTCHURCH 101! 
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Cold Headed Bolts and Set Screws 


Why look elsewhere, when all the benefits of long 
specialization plus the closest adherence to exacting 
quality standards are so conveniently available. Let 

ORMOND quote for all Repetition Parts—for single 
and multi spindle automatics up to 11” diameter;. Brass, 
Steel and Light Alloy Screws in Rolled and Cut 
Threads, Grub screws, Nuts, Allthreads, Hexagon 
Bolts and Set screws turned from bar and Cold Headed 
Grades “‘A”’, “«B’”’.and High Tensile. 


THE ORMOND ENGINEERING CO. LTD. 


Ormond House e Rosebery Avenue e London, E.C.! 
Telephone: TERminus 2888 Telegrams: ‘‘ Ormondengi, Cent.” 
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what is it? 
Bl-Stat is BHI’s static, no-maintenance control system. 


what does it doP : 
It controls any automatic sequence of motor operations, excelling at complex ones. 


It does anything that any electro-mechanical relay system can do, 
and does it without breakdowns—and without maintenance. 
Bl-Stat goes on...and on...and on. 


on...and on.;:,and on.. 

... because Bl-Stat switching is entirely devoid of moving parts and contacts. 
... because Bl-Stat components are totally encapsulated. 

Bl-Stat suffers no burn-outs, maladjustment, wear or corrosion, 

no sticking or fouling or fatigue. 

Bl-Stat works happily amidst dirt, oil, moisture and fumes. 


Bl-Stat is supplied as BHI-engineered equipment, or as components for 
your own systems. 


eee Write for Publication ZB35 and consult BHI for the 

Lg | RR Bl-Stat answer to your problems. Bl-Stat will solve 

Cf 3 > M\\ them permanently. 
} 


y BROOKHIRST IGRANIC 


Enquiries to: 


Metal Industries BI-STAT DIVISION * NORTHGATE WORKS = CHE 
Ss 
Group MAKERS OF BRITAIN’S WIDEST RANGE OF ELECTRICAL CONTROLS & ASSOCIATED Seen 


BI/58 


4 
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Take alook and you'll find... 


FORMICA Industrial Laminates are in all sorts of industrial and domestic equipment. Woods of 
Colchester selected them for the entire iris shutter for the Xpelair. Formica Industrial Laminates are 
lightweight, can be precision-machined, are unaffected by air conditions and need no maintenance 
You'll find Formica Industrial Laminates in all the best of British products from electric shavers 
to refrigerators. High quality is backed by an unsurpassed technical service, and Formica Limited 


make paper, glass, fabric and copper clad laminates; engraving material and inter-laminate prints. 


FOR 


CA INDUSTRIAL 
LAMINATES 


For full information on FORMICA Industrial Laminates write to: 
FORMICA LIMITED (Industrial Laminates Division) 


84-86 REGENT STREET, LONDON, W.1. 
TELEPHONE: REGENT 8020 


*PORMICA is a registered trade mark 
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Whatever 
the 
project... 


. . . light it 
up with 


Please write for further information 
concerning integrally-moulded 
festoon cable and special flood- 
lighting and temporary lighting 


equipment. : 
Contractors: 


D R ILLUMINATIONS iTD SIR ROBERT McALPINE & SONS LTD. 
s e e Building: 


SHELL CENTRE — SOUTH BANK. 
WARREN STREET - STOCKPORT - CHESHIRE ‘Aico 
; Messrs. EASTON & ROBERTSON CUSDIN, 
Telephone: STOckport 7159 , PRESTON AND SMITH 


CW7201 


A MEMBER OF THE AERIALITE GROUP 


ELECTRONIC CONTROL EQUIPMENT, 


I n 3 i Ss ft oO n POWER AND _ DISTRIBUTION TRANS- 


FORMERS TO 100 kVA, LOW VOLTAGE, 

FLASH TEST, RECTIFIER AND DENTAL 

PLATING UNITS, METAL WORK, 
e @ S 


TRANSFORMER REPAIRS AND CHOKES 


This patented terminal 
clamp facilitates easy 
insertion of wires as 
clamp rises with screw 
head making room for 
cable to be inserted. 
Ask your Electrician! f 


4 
This well tried switch has solid AY 
silver double break contacts and 


could meet your need whether the 


circuit is simple or complex. It will 
Leaflets PRESSED FRAME TYPE provide the meee lesen bontral T H E 
on request ;— 100 V.A. TO 1000 V.A. problems, 

Specially engraved indicator plates 
The and handles can be supplied to D i A 

t H i 
TRANSFORMER & ELECTRICAL CO. LTD. We, See 
HONYWoop RD., BASILDON, ESSEX | rite for details now !! ROTARY SWITCH 


Telephone: Basildon 20491/3 


CRAIG & DER 
ROYAL WORKS, SUTTON COLDE TEED 


elephone: Sutton Coldfield 7716/7/8 
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ADD EFFICIENCY TO ELECTRICITY 


with this specially designed, sturdy, dependable 


® Ouickway 

PRODUCTION 

ARMATURE 
WINDING 
MACHINE 


(MCDEL 2C MK Il) 


Designed for continuous high speed 
production of small two-pole arma- 
tures of up to 3” core diameter and 
23” core length. Incorporates elec- 
tro-dynamic brake controlled by 
automatic predetermined counter — 
easily varied for whole range of wire 
sizes. (45 SWG to 24 SWG,) 
Winding speed of up to 2000 turns 


per minute. 


Send for further details of this 
handy, dependable machine to: 


MIDLAND DYNAMO CO. LTD. 


QUICKWAY WORKS, LEICESTER 


Phone: LEICESTER 501/51 (8 lines) 
Grams: “*DYNAMO”’ LEICESTER 


RUGGED 


WIRING ACCESSORIES 


25 


7380 Socket. 
3-Pole and Scraping { 
Earth. Mounted in Box 
with No. 7770 Weather- 
proof Cover. Max. 
rating 50 Amp., 250 
Volt, D.C., 600 Volt, A.C. 


7765 Plug. 


3-Pole and Scraping 
Earth, with No. 7769 
“‘Seal-Tite’’ Cover. 


Tuist-lock 


STANDARD AND WEATHERPROOF 
CONNECTORS, PLUGS AND SOCKETS 


(Available in ratings from 10 A, to 50 A. From 2 to 5 pole.) 


““Twist-Lock’’ represents the 
safest and most complete line of 
locking accessories ever devel- 
oped. Plugs, connectors, sockets 
and motor bases are available in 
8 different types, sizes, and in 
ratings to conform to your elec- 
trical specifications. 


*““Twist-Lock”’ accessories, by in- 
suring a positive lock-tight con- 
nection that will not come apart 
accidentally, meet all require- 
ments for continuous service in 
the operation of motor driven 


9780 


tools and portable appliances. 
““Twist-Lock’’ accessories are 
available in standard bakelite, 
armoured bakelite, rubber and 
“Tnsulprene’’. “Insulprene”’ is a 
neoprene compound developed 
especially for Hubbell and re- 
sists many harmful conditions 
such as hot water, live steam, 
grease, oil and many acids. 

For complete details about 
““Twist-Lock”’ and other quality 
Hubbell wiring accessories, write 
or call Harvey Hubbell Limited, 
Knoll Road, Camberley, Surrey. 


Plug and Connector. 
10A., 250 V; 15A., 
125 V.A.C. or D.C. : 
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HARVEY HUBBELL LTD. 


KNOLL ROAD, CAMBERLEY, SURREY 
Tel.: 2565 


A. ROY DUFF 
73 Robertson Street 
Glasgow, C.2 
Tel.: Cen. 3662-3 


R. L. BRIGHT 

2 Thornton Road 
Ward End, Birmingham 8 

Tel.: East 4172 
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“Black Heart Matleable 


LEY’S MALLEABLE CASTINGS CO. LTD., DERBY 


Telephone: DERBY 45671 


nOIDAC! 


The one name everybody knows means 
voltage regulator units—Troidac for 


smooth control from zero to 270 volts or 
more. 


Output 2.5 to 120 amperes. 


For full information about Foster TR 


OIDAC voltage regulators, hand and motor operated, write to: 
Foster Transformers, South 


Wimbledon, London, S.W.19. 
r i. Telephone: Liberty 2211. Grams: 


Fostrans London Telex. Cables: Fostrans London—S.W.19, 
A member of the Metal Industries Group. 
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RE(ORD “CIRSCALE” 


Modern Miniatures 
with 5" scale 


27 


B2253/5 


st, 


7 


ACTUAL SIZE 
Moving Coil Moving Iron 


In attractive cases of 


contemporary design for 

flush panel mounting, 

these modern miniature 
Moving Coil and Moving 

Iron Ammeters and Voltmeters 
are compact, robust and 


possess the same high 
performance characteristics 
as larger ‘‘Cirscale”’ 
Instruments. 3t in. square 
bezel, 23 in. diameter 

body fits standard K 


class fixing hole. 


cP eis RECORD ELECTRICAL CO: LIMITED “Cirscale Works”, Broadheath, Altrincham, Cheshire. 


Offices at: Belfast, Birmingham, Bristol, Dublin, Glasgow, Leeds, London. 
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Have you 
PRESSING PROBLEM ?.. 


Accuracy, good finish, consistent high quality— 
these come naturally with Sutcliffe Speakman 

hot pressings and stampings. Machining can be 
undertaken to limits down to .0005’. 

No quantity is too large, no job too complicated, 
no standard too exacting. 


Pressings and stampings in non-ferrous alloys including 
aluminium, brass, chromium-copper, cadmium-copper, 
manganese bronze and nickel silver. Castings in gun-metal, 
phosphor bronze and heat-resisting nickel chrome alloys. 


meee SUTCLIFFE 
SPEAKMAN 


SUTCLIFFE SPEAKMAN & CO. LTD., Leigh, Lancs. Tel : Leigh 72101 (6 lines) London Office : 2 Caxton St., Westminster, S.W.I. Tei: Abbey 3085 


Carridine & Miles Pressi 
exacting standards of accuracy, quality, ientiBAinercraeee 


CARRIDINE & MILES LTD. 
BROMFORD LANE, ERDINGTON, BIRMINGHAM 24 


Tel: Erdington 7431/5 Telex 33265 
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Modern slow-speed compressor drive with overhung rotor 


Brush synchronous motors provide the most 
compact electrically driven compressor 
arrangement possible. 


e Flywheel effect incorporated in 
motor—no other flywheel required. 


' @ No bearings. 


@ Static or rotary excitation and 
automatic static power factor control 
with cycling loads. 


| @ Automatic starting. 


Totally enclosed water cooled motor 
for rubber mixer drive 


ROTATING MACHINES 
For further details apply to: 


BRUSH ELECTRICAL ENGINEERING CO. LTD., LOUGHBOROUGH, ENGLAND. 


A MEMBER OF 


3) 
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- lights 
that 
look 
after 
themselves 


—only Victor Fittings feature minimum maintenance design | 
Fluorescent lighting suitable 


for pedestrian and traffic 


Subway, funnels, pod landings Miniature Fluorescent Lighting Fitting 
and vestibules in 
Public Buildings, Flats, etc. 
‘Write today asking 
for leaflets L300 


LI 300 for fuller details. 


VICTOR PRODUCTS (WALLSEND) LTD. Gc <i a late Ate 
WALLSEND-ON-TYNE, ENGLAND. Te/: Wal/send 628331 Cables: ‘Victor’, Wallsend, England. Cast MUG ese lees eae 


London Office: 1327 London Road, Norbury, S.W.16. Tel: Pollards 0077 


MERCURY SWITCHES 
* | 
MERCURY SWITCH } 
UNITS | 

* 
MERCURY SWITCH 


RELAYS 


* 
CATALOGUE SENT ON REQUEST 


THERMIONIC VALVE CIRCUITS 


Fourth Edition 
By Emrys Williams 


An established work for scientists who need a detailed study of valve 
circuitry and for students taking the B.Sc. examination in electrical 
engineering. This new edition includes new sections on Balanced 
Modulators, the Cascode Amplifier, the Foster-Seeley Discriminator, 
and a brief introduction to Digital Computers. It also includes a set 
of problems with answers, including circuit design and the technique 
of analysis. 27/6 net. 


THE PRINCIPLES AND 
PRACTICE OF RADIO 
DIRECTION FINDING 


By Charles H. Cotter, Ex.C., B.Sc., M.I.N. 


This is a new and thoroughly practical work for Merchant Navy 
navigating officers, and is in particular most suitable as a textbook for 
the compulsory requirements in this subject for the First Mate and 
Master examinations of the Ministry of Transport and Civil Aviation. 
Captain Cotter is also the author of “ Elements of Navigation” and 
lectures at the Sir John Cass College. 21/- net. 


TELECOMMUNICATIONS 


Second Edition 
By A. T. Starr, M.A., Ph.D., M.LE.E. 


This well-known standard work in the Pitman Engineering Degree 
Series covers the syllabus of Telecommunications in the London 
University Degree, but will also be found very suitable for students 
studying other similar examinations. The mathematical methods of 
both Fourier Analysis and Operational Calculus have been included 
and a short account is given of microwave technique and waveguide 


theory, There are also a number of i 
Sonn examples take: 
examination papers. 37/6 net, % mie vo: 


PITMAN 
Parker St., Kingsway, London, W.C.2 


Ref. ER, 10 CHASE ROAD 
1.A.C. LTD. LONDON, N.W.10 
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BLOCK CONTACTORS 


PACKED WITH PROGRESSIVE IDEAS 


THE CONTACTOR THAT 
OPENS LIKE A BOOK! 


MAKERS OF QUALITY CONTROL GEAR FOR NEARLY FORTY YEARS 


Head Office and Works: Britannia Road, Waltham Cross, Herts. Telephone: Waltham Cross 22212-5 
Branches: Glasgow: 190 West George Street, Glasgow, C.2. Telephone: Douglas 1271 
Manchester: Canada Chambers, 36 Spring Gardens, Manchester 2. Telephone: Blackfriars 4791 
Birmingham: 19 Darnel Hurst Road, Little Sutton, Sutton Coldfield. Telephone: Four Oaks 2185 
Cardiff: 13 Meadow Close, Coychurch, Bridgend, Glam. : Telephone: Pencoed 388 
Newcastle: 10 Rising Sun Cottages, Wallsend, Northumberland. Telephone: Wallsend 628450 


London and South: Apply Head Office. 


RB 


<a SELF-AMALGAMATING 
RUBBER TAPE 


FOR LOW OR MEDIUM VOLTAGES 


Simply wrap under moderate tension 


(after removing the protective interleaving) 


TYPICAL PROPERTIES 


Breaking Strength: 460 Ibs./sq. in. 

Elongation at Break: 390% 

Thickness: 0.035 in. nominal 
(0.9 mm.) 

Supplied in 4 in. width in 4 oz. coils, 3 in. 


and wider widths in 8 oz. or 16 oz. coils 


ROTUNDA 


INSULATING TAPES 


Manufactured by 


ROTUNDA LTD 


DENTON MANCHESTER 


ENGLAND 
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QTUNDA RUBBER SPLICING TAPE 


Ee 


Battery Changers 


Whatever rate of charge 
you need, Heayberds have 
the model to supply it. 

The range of Heayberd 
Battery Chargers is designed 
to meet the needs of every 
type of Garage. They give 
a rapid and continuous 
charging rate and can be 
operated for long periods. 
Thoroughly reliable they 
give years of service. 

Write now for list 1048 for 
details of the MHeayberd 
range Of Industrial Battery 
Chargers. 


ee: 


This same reliability is 
found in Heayberd trans- 
formers. Step-up and step- 
down transformers are 
available for all duties to 
current B.S. Specifications 
171 and 794. 


Write now for full details 
to:— 


F.C. HEAYBERD & CO. LTD. 
GREENWICH SOUTH. STREET, Sole tie 
Phone: Tideway 4646 Telegrams: “Heayberd, London, S.E.10" 


Manufactured by 


ASQUITH 


formerly 


Walto 


ISOLATOR 
SWITCHES 


660 v. 60 ampere capacity 


A.C. with door interlock 
mechanism 


We invite 
your enquiries 


ELECTRICS (Colne) LTD. 
Colne Switchgear (K. & W.) Ltd. 
n Street, Colne, Lancs. 


Telephone: Colne 1394/5 
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AIR BREAK 


dea SWITCHGEAR 


The type ‘IFA’ Air Insulated Air Break 
Circuit Breaker is a robustly designed 
low tension circuit unit which can be 
supplied loose or incorporated ina 
cubicle. It is ASTA certified for a 
Making and Breaking capacity of 31 MVA 

at 415 volts. It has current ratings of 

1,600 amps, 2,000 amps and 2,400 amps and 
can be either spring operated or by solenoid. 


It is a fully withdrawable unit and has 
automatic safety shutters which can 
be padlocked. 


OTRO 


When required a 3 phase Earthing Device, 
which is certified 31 MVA for 3 seconds, 


can also be supplied. 


& BOURNE LTD 


- ROCHDALE - LANCS 


A wide range of sizes with 
male or female threads 
for the Electrical and 
Engineering Industries 


Full range of colours 


LITHOLITE Insulators & St. Albans MOULDINGS LTD. 


Sandown Road, WATFORD, Herts. Tel. WATFORD 23377 


ELTRON AIR HEATERS 


Made to Customers’ Drawings and Specification 


ypmrrrem werner 


METAL 
SHEATHED 
TYPE 
AIR HEATERS 


LOADING 
FROM 3-KW. 
TO 500-KW. 


. ane pipe ee 
i fects weeesbisen initia, 


ELTRON (London) LTD. 
STRATHMORE ROAD. CROYDON . SURREY 
Telephone: Thornton Heath 186] 
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Robinson 


& Co. Ltd. 


DISTRIBUTORS 
OF 


Lionel 


Wolf 


ELECTRIC TOOLS 


47 
Museum 
Street 
Warrington 
Warrington 34391/2 


102 
Abbey 
Street 


Accrington 
Accrington 32774 


161-163 Eldon Street 
Preston 
Telephone—Preston 57975]6 


4 Staple Inn 
London, W.C.1 


Telephone - Holborn 6322 


‘Ste se ,? 
TRANSFORMERS 


Suitable for any 
Equipment where 
loadings up to 
250 KVA (double wound) 


are required 


VOLTAGES UP TO 66 KV 
CURRENT UP TO 2500 amp. 


seen AM a lial al er Se ee 
For esene F 
ELECTRO-PLATING 
RECTIFIER EQUIPMENT 
FURNACES— 

EVERY INDUSTRIAL 
APPLICATION 


nuion shows 2 50 KVA 3 Phase distribution 
ransformer, outdoor . Ve i 
6.600)440 vole type. ‘oltage ratio 


STEWART TRANSFORMERS LTD. 


, Kilburn Lane, London, W.10 = Tel: LADbroke 2296/7 


Y) 


MH 


| 


UUM 


fs 


WWM 


= ll 


ir 


13 AMP SWITCHSOCKETS 
TYPE 


Surface Br 
Surface Cr 
Flush Br 
Flush Cr 


SWITCHSOCKET 
WITH A 
VITAL 
DIFFERENCE ! 


MAIN SWITCH 
CLOSED — 
DOLLY ‘ON’ 


Ih 


Safety Switch operates 
at this point of 

plug insertion and 
withdrawal 


iy 4 


| 


ws 
Sood 


S 


SAFETY SWITCH 
OPEN — PLUG 
WITHDRAWN 


| 
| 


uu 


(| 


ASHLEY 13 AMP SWITCHSOCKET WITH SAFETY SWITCH 

The ‘Ashley’ safety device (patent pending) effectively prevents 
fingers from touching ‘‘live’’ pins during plug insertion or 
withdrawal—the pins only being ‘‘live’’ when almost home, an 
invaluable factor which will readily be appreciated by both 
individual and corporate users. 

OPERATION: Two switches are used in series in the Line circuit, 
one (main switch) is controlled by the dolly; the other (safety 
switch) by the plug. Regardless of dolly position, the Safety Switch 
controls output during plug insertion or withdrawal. Both switches 


are fully rated. 


Connect wn Aohley for Quality 


ASHLEY ACCESSORIES LIMITED, Ulverston, Lancashire, England 
Telephone: Ulverston 3333 Telegrams: Ashley Ulverston 
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Ww 
On 


— COLD 
1000 amps COPPER TUBULAR 


CABLE SOCKETS 
DIPPED TINNED 


No. 91-1930 : 
B.S.I. Type No. 91-1954 X.L. Light Type 


EXCELALL 
Mit st hes METAL WORKERS LTD. 


illustrated 


list. Venn BIRMINGHAM 11 » Sopeticesee 


The serrations on | Specialists in Extra Fine Insulated Copper 
shanky which] (cue inne Resistance Wires. Litz Wires. Plastic 
their way into the aap 

sheet prevent the | Insulated Miniature Cables. 

bushfrom turning. | 

|Mica, Micanite and 
/Bakelite in all forms. 
Varnished Fabric Cloth, 
Tape and Sleeving. Plas- 
tic Sleeving. Machined 
Pieces. Slot Insulations. 
Varnishes. 


WEST INSULATING COMPANY LTD. pavenbearmeea 


1 SCOTTS ROAD, BROMLEY, KENT. Telegrams: Etilur, Bromley 


OF ITS KIND.... 


The Patent Serrated % 
Anchor Rivet Bush is 
the best means of 
providing deep 
tapped holes in thin 
sheet metal. 


PRECISION 


PATENT SERRATED 


ANCHOR RIVET BUSH 


THE PRECISION SCREW & MFG. CO. LTD. COMPOUND 
UNION ST. WILLENHALL STAFFS. : , ” - ecrrecutee 
PHONE: WILLENHALL ect 

e382) TYERS JOINTERS FURNACE 


PORTABLE FURNACE 
& PATENTS CO. 


CARRINGTON, NOTTINGHAM, ENGLAND 
Phone 64887 


Established 
1885 


Write for our new 


QUICKEST, SAFEST, EASIEST TO USE FOR EVERY GAUGE WIRING 


o 


Ss 


} im as a 
Registered Bs , Trade Mark 


one piece PORCELAIN CONNECTORS servis sane 


V.G. PORCELAIN CO. 


Distributors 


LTD  corstro.park ROYAL,LONDON,NW.I0. Tel: ELGA 


R 1411/7 (Seven Lines) 
ae Bowker Ltd., Gee (Birmingham) Ltd., Birmingham, and Metway Ltd., Brighton / 
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: Reyrolle 


scantananasnnnicennetiee: 


for protection 


and control 


service 


Reyrolle 


eS ND 
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JMC preplaced inserts—carefully sized and 
shaped pieces of brazing alloy — are being 
used on an increasing scale to speed up 
repetition silver brazing. 

Ring shaped inserts in various JMC alloys 


Full technical information on JMC Low 
Temperature Silver brazing is available on 


request. 


S)HNSON, MATTHEY & co., LIMITED, 
Telephone: Holborn 6989 


lkoria Street, Birmingham, 1. Telephone: Central 8004 


(224 


silver brazing 


are now supplied in a new easy-strip pack- 
ing that facilitates storage and saves time 
in handling on the bench—another example 
of Johnson Matthey leadership in this im- 
portant field. 


Johnson Matthey 


LOW TEMPERATURE SILVER BRAZING ALLOYS 


73-83 HATTON GARDEN, LONDON, E.C.1 


75-79 Eyre Street, Sheffield, 1. Telephone: 29212 
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For quick 
delivery 0 
electric 

fires and 
~ heaters- 


NETTLEFOLD & MOSER LIMITED 


= 
LONDON: Box 378, 170-194 Borough High St., S.E.1, Phone: HOP 7111 (40 lines). BOOTLE: Dunnings Bridge Road, fi rst 
Bootle 10, Lancs. Phone: Aintree 4171 (6 lines), HULL: 201 Sculcoates Lane. Phone: Hull 41341 (3 lines) 
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for 

high quality 

self-fluxing — 
enamelled 
wire 


is the 
unanimous 
choice 


In-response to the growing demand for high quality 
solderable superfine enamelled wires the range of 
Lewcosol wires has now been extended down to .001 inch. 
Manufactured under strictly controlled conditions on 
newly developed plant, these wires will find immediate 
application where size, solderability, and a consistently 
high quality are essential requirements. 


THE LONDON ELECTRIC WIRE COMPANY AND SMITHS LIMITED 


\ LEYTON - LONDON « E.10 
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Reactive Load Compensation 


Tue initial stages are now being carried out of a major development in 
high power transmission in the United Kingdom. This work is aimed at 
reducing or eliminating the amount of reactive current which has to be 
carried by high voltage transmission lines to meet that part of the load. It 
will have the effect of both increasing the effective carrying capacity of the 
lines and of removing the need for the generators to meet the MVAr demand, 
which will of course enable the MW rating to be increased for a given frame 
size, a most important consideration today when transport difficulties are 
limiting individual unit sizes. Most reactive demand is produced by the 
load, the grid lines and transformers having a very small effect only. 

Power factor correction at the load itself is, of course, a well-established 
technique, but no legislation exists to make the installation of power factor 
improvement equipment obligatory. Consequently, consideration is being 
given to effecting an improvement at major high voltage substations by 
inserting large shunt capacitors, now officially described as “‘ compensators ” 
when used in this application. A similar technique is employed in some 
overseas countries, but in these installations the capacitors are usually series 
connected. Thus the load supplied by the substation is not affected, the 
compensators merely serving to reduce the MVAr import. — 

Two types of compensator are available: banks of static capacitors or 
synchronous rotating condensers. The reactive power supplied by a syn- 
chronous machine can be varied immediately and steplessly simply by 
varying its excitation, whereas a capacitor installation lacks this advantage; 
the reactive power can only be increased by switching in additional banks of 
capacitors. Static equipment, however, costs only about one third of the 
price of a synchronous plant of the same reactive power. This is partly 
due to the fact that the foundations for capacitors, and their erection, are 
relatively simple. Moreover, maintenance and supervision are consider- 
ably reduced by the absence of moving parts and the complications of 
starting arrangements are avoided. A capacitor bank can be connected 
directly to the 132 kV system, whereas for a synchronous condenser an 
additional winding is necessary on the 275/132 kV auto-transformer to 
providea13 kV supply. 

Another factor influencing the choice, particularly at the present stage 
of development and investigation, is that devices for controlling VAr flow 
should be transportable. This is because, to be fully effective, they must 
be situated at the most convenient point in the system, and as the demands 
are always changing at individual points on the system, so must the com- 


D 
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pensators be moved. A capacitor bank consists of 
many small, interchangeable units connected in series 
and parallel and these can be easily transported and 
reconnected for operation at any voltage on another site. 
Obviously, it would be desirable to combine the 
advantages of static plant with the synchronous 
machine’s facility of stepless control. One possible 
development being considered to achieve this is the use 
of transductors to control a capacitor bank. 

A considerable programme to investigate the 
possibilities of such schemes has been embarked upon 
by the C.E.G.B. A 40 MVAr static plant described on 
page 991 of this issue has been tested and commnis- 
sioned at Fleet substation and 20 MVAr banks will 
shortly be put into service at West Weybridge and 
Elstree. In addition to these, a 40 MVAr synchronous 
installation is being commissioned at Iver and the static 
plant at Fleet is to be augmented by two 60 MVAr 
synchronous machines by 1963. Much will undoubt- 
edly be learned from the operation of this plant, which 
will considerably ease the problem of supplying 
London’s peak demand for the next couple of years, 
and extension of its use seems most likely. 


RESEARCH PRIORITIES 

The latest survey, undertaken by the F.B.I., of the 
effort in money and manpower which British industry 
devotes to research and development raises more 
questions than it answers. This is largely because for 
the first time an important aim has been to obtain a 
qualitative picture as well as a quantitative one. At 
one extreme nearly half the firms replying to the 
questionnaire stated that they had no qualified men 
on research and development and at the other large 
firms in the “ researching ” industries (which includes 
the electrical industry) were dissatisfied with the extent 
of research in their own industries, their plans for 
extending their research facilities being held up by the 
shortage of qualified engineers and scientists. 

Although it is encouraging to learn that the electrical 
industry spends proportionally more than the average 
on research on new products, the high level of its 
internal spending on basic research suggests that effort 
may here be wastefully employed. Private manufac- 
turing industry spends on basic research over half as 
much as do the universities; the proportion spent on 
basic research to the total in American industry was 
only half that recorded in this country. 

Unfortunately, the survey confirmed the rarity of 
well-established and sound procedures for choosing and 
reviewing research and development projects. Yet the 
fact that examples can be quoted of firms that have 
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found satisfactory working solutions to the problem 
of selecting projects and measuring the return on 
research expenditure indicates that this is a direction 
in which further careful study would be rewarding. 
Certainly in conditions of growing world competition 
it is increasingly important that our resources should 
be efficiently used and qualified engineers and scientists 
are not the least important of these. 


RAILWAY TRACTION EXPERIENCE 

The review by the deputy chief mechanical engi- 
neer of British Railways, Mr. E. S. Cox, on British 
Railways’ experiences with diesel and electric traction 
(see last week’s issue, page 964) contains many interest- 
ing observations on practical results up to the begin- 
ning of this year. On diesel locomotives, he says that 
no clear superiority had yet been established by either 
the electrical or hydraulic transmission systems, al- 
though the latter has a slight weight advantage. Three 
English firms are working on designs for new 
2,700 h.p. units with electrical transmission and a 
fourth design with hydraulic transmission is going into 
production. All are competitive in cost and weight. 

Operational results suggest that future designs of 
electric locomotives will incorporate high voltage 
control, semiconductor rectifiers, motors with two-part 
brushes, and improved equipment and cabling layouts. 
Apart from two series of major faults multiple-unit 
stock has operated well. New stock is likely to 
have semiconductor rectifiers only, largely because 
they do not require auxiliary circuits. Since a new 
series of multiple-unit sets with a maximum speed of 
100 m.p.h. is now being designed for the London- 
Clacton service, it may be that these high performance 
units will be so equipped. 


A NEW BASIS NEEDED 


At a time when many engineering concerns are 
reporting deteriorated conditions and expecting no 
immediate improvement a claim for higher wages from 
the employees in the engineering industry was hardly 
likely to succeed, especially when coupled with a 
demand for a shorter week— o hours instead of 42. 

The representatives of the Confederation of Ship- 
building & Engineering Unions did not react at all 
violently to the rejection of their claims by the 
Engineering Employers’ Federation. The Federation’s 
director, Mr. B. Macarty, contended that the 
concession of the claims would not be in the men’s 
best Interests as the result would be to increase produc- 
won costs and thus further handicap the industry’s 
endeavours to compete successfully in overseas markets. 
He said that the increases demanded were not justified | 

Mr. Macarty al 
referred to the criticism of the present “‘ geen 
wage structure” and suggested that if the unions had 
given the matter as much thought as the employers 
had a solution might have been reached by now. Both 


sides should get down to working out a realistic basis. 
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TRANSMISSION CABLE PROTECTION 


Underground high-voltage transmission cables are expen- 


By G. S. WILTON 
B.Sc., A.M.I.E.E.* 


sive and can be damaged easily by road works and other 
excavations carried out by those who are unfamiliar with 
these cables or, as can happen, unaware of their presence. 


The author describes the efforts of the South of Scotland 


Wits ever-increasing load, the problem of transmitting 
the power required to meet it, from generating stations to 
load centres in cities, becomes more difficult. In the case 
of the South of Scotland Electricity Board, this is well 
illustrated by the two maps of Glasgow. The first (below) 
shows the position at the inception of the 132 kV grid in 
South Scotland when no 132 kV underground cable was 
in use. That on page 988 shows the system as it will be 
in the near future, with a 275 kV grid line encircling the 
city and feeding distribution points in the centre; it also 
shows the 132 kV cable network which was laid as the 
grid system expanded. 

Most readers will know that there are four main types 
of transmission cables, these being lead-sheathed (a) oil- 
filled, (b) gas-filled; and pipeline (a) gas compression (used 
in this country) and (b) oil static (used in the U.S.A. and 
France). The pipeline cables are encased in steel tubes 
about ;%in thick which cannot be pierced by prodding 
with a steel bar and are really difficult to puncture when 
a pneumatic drill is used. Even so, such pipes require 
careful attention under present-day conditions. For 
example, there is the necessity of protection from cor- 
rosion. Most types of mechanical protection, however, 
can be damaged on occasions by work in the road adjacent 
to the cables. Cases have been reported of 36in diameter 
metal pipes being dropped on the Board’s 132 kV pipeline 
cables, naturally damaging a considerable amount of the 


* Transmission/Distribution Engineer, South of Scotland Electricity 
Board. 


Electricity Board to avoid these difficulties 


protective serving on the pipe, although not damaging 
the cable inside. Where road alterations are required, 
special concrete protection may have to be placed around 
the pipeline to protect it from vibration transmitted from 
traffic. 

In 1953, a four-mile double-circuit oil-filled 132 kV 
underground cable was installed through some of the busy 
main streets in the west of Edinburgh. Shortly after 
commissioning the circuit, it was found that a street 
excavation had taken place alongside the cable to permit 
the installation of a new gulley connection under the 
feeder. Local contractors working for individual property 
owners also made emergency openings for gas and water 
repairs and backfilled without notifying the Board. While 
no actual damage resulted from these excavations, the 
sand bed in which the cable was laid must have been 
disturbed and stones could have been put back pressing 
against the lead sheath of the cable. 

The Board met representatives of the City Engineer’s 
Department in an endeavour to control this situation. 
The city engineer asked that the route of our underground 
cables be marked in a special way, and it was agreed that 
the marking would be in the form of discs to be clamped 
to the lamp posts. Special concrete markers were also 
agreed for routes where lighting standards were not 
available. 

In 1958, a 132 kV double-circuit oil-filled cable from 
a Glasgow generating station to a grid line termination 
tripped on severe fault. The cause of the fault was found 


The Glasgow area 132 kV transmission system in 1930. No underground cables used 
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The Glasgow area 275 kV and 132 kV transmission system in 1961. 


to be local authority staff looking for a water main by 
prodding the ground with a steel bar. One cable circuit 
had been holed and the man was prodding the second 
when the first cable developed a fault. Fortunately, the 
man was uninjured, but the damage to the cable cost 
£1,520 to repair. The repair was hardly complete when 


CABLE MANUFACTURED IN 1930 


PRESENT-DAY CABLE 
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Underground cables used extensively in built-up areas 


further damage due to excavation under the cables near 
the generating station end was discovered. This second 
repair had just been completed when, through low oil 
pressure indications, it was found that there was a third 
fault. This, on being located, was found to be due to 
damage following the erection of a lamp standard between 
the two circuits. The road boundary at this point had 
been altered some time previously and this necessitated an 
alteration in the position of some public lighting standards. 
The Board had not been notified of the alteration, so it 
was not possible to warn the lighting authority. In this 
particular case, a hole-boring machine had been used and 
during its operations brought up pieces of lead, copper 
tape and oil, all of which had apparently no significance 
to the machine operator. The cost of repairs on this job 
was £1,938, and was charged to the same authority as 
the first fault. 

Such repeated faults and costly repairs made the Board 
consider what steps could be taken to avoid recurrence. 
At a meeting with officials of the local authority concerned 
they agreed that cable markers, similar to those previously 
used in Edinburgh, would help them and they also 
asked for further sets of maps showing the cable routes, 
for display in their road foremen’s offices. A further 
request was made for lists of the roads in which there 
were grid cables. It was obvious at the meeting that 
there had been confusion in the minds of those dealing 


(a) Comparison of 1930 sing! i 

a) gle-core 132 kV oil-filled cable with 

srller, cable of present-day manufacture. oe Oil-filled cable 
own in the ground. A protection slab is required over the cable 
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Above: Enfield-Standard 132 kV 
pipeline compression cable. Left: 
The same cable shown in the 
ground. A protection slab is not 
required for steel pipe 


65/8 0.0. STEEL PIPES 
CARRYING 132kV CABLES 


with road openings with regard to high-voltage cables for 
distribution and the 132 kV transmission cables. This 
point has now been satisfactorily cleared in the case of 
that particular authority. 

In December, 1960, a meeting was held of the various 
local authorities in the Greater Glasgow area, water 
departments, public works departments, the G.P.O. and 
the Gas Board all being represented. When the cost of 
transmission cable repairs was explained, all parties were 
definitely interested in methods of avoiding such damage 
and agreed that the Board should indicate the routes of 
cables with lamp post markers and supply cable route 
maps and street lists. 

At about the same time as the above meeting, there 
was another meeting, in this case at the request of the 
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Scottish Building Trades Employers’ Federation. Here 
again, the indicating of transmission cable routes by 
markers on the lamp posts was acceptable and cable route 
maps with a list of streets were asked for. The Federa- 
tion agreed to advise its members in avoiding work which 
could be highly dangerous when carried out in the 
proximity of transmission cables. 

As the South of Scotland Electricity Board covers 
generation, transmission and distribution, steps were taken 
to ensure that certain other departments of the Board were 
supplied with transmission cable route maps and other 
relevant information. This makes sure that where statu- 
tory road opening notices are sent to one department of 
the Board, the interests of the other sections are not for- 
gotten. In generating station yards, etc., protection for 
cable routes may be best provided by fencing off the 
track. This is necessary today in large stations where 
earth-moving appliances operate. Routine patrols inspect 
the cable routes and report any sign of road openings, 
etc., because, in spite of all precautions, work may take 
place without prior notification. Where cables pass 
through private property special warning notices are 
erected, so that there is no possibility of the occupier being 
unaware of the presence of the apparatus, say through 
change of occupier or staff. 


Maintenance 


As Scotland is remote from cable manufacturers who 
make the types of cable used in transmission, special 
arrangements have to be made with these firms with 
regard to maintenance and repairs, particular attention 
being given to stocks of spares, etc., since transmission 
cables are much less standardised than, say, 33 kV solid 
type cable. 

Experience shows that remote electrical alarms indi- 
cating low gas or oil pressure to a manned point are 
absolutely essential, and in addition a regular weekly 
patrol of transmission cable routes is necessary. It is 
desirable, too, that periodic checks—say every three years 
or so—should be made with the local authorities and 
other organisations who in the course of their work make 
road openings, that the system of notices under the Public 
Utilities Street Works Act is functioning fully to all 
sections of the Board concerned. And, finally, the supply 
of cable route maps, street lists and the erection of cable 
markers by the Board must be kept up to date. 


ACCEPTANCE TEST MEASUREMENTS 


THE British Standard Specification B.S. 3435, “ Methods 
for the Measurement of Electrical Power and Energy in 
Acceptance Testing ” is intended to establish a common 
basis for the electrical measurements necessary when 
acceptance testing large electrical generators or prime 
movers. These tests on such machines, the output of 
which may be conveniently measured via the medium 
of electric generators, generally prove costly to arrange 
and to perform and it is hoped that the standard will 
assist in unifying procedures and reducing costs. The 
new specification extends beyond the existing standards 
for electrical instruments and meters, and lays down 
methods for their use during acceptance tests. 


The standard relates to measurement of electrical 
equipment of 10 MVA and above, whether operating on 
d.c., or on a.c. at any constant frequency between 25 c/s 
and 100 c/s. According to the overall precision required 
during the tests, the standard allows for three different 
classes of overall accuracy of measurement, any one of 
which may be used for a basis for agreement on the 
measurement to be made. Account is taken of instru- 
ment errors during the tests and an appendix gives 
mathematical proof of the formule that are used. 

Copies may be obtained from the British Standards 
Institution, Sales Branch, 2, Park Street, London, W.1, 
price 8s 6d each. 


990 


ELECTRICAL REVIEW 22 DECEMBER 1961 


Satellite Instrumentation 


Author’s summary of a lecture given before 
a meeting of the Electronics and Communi- 
cations Section of the Institution of Electrical 
Engineers on 20th December by R. L. F. 
Boyd, Ph.D., B.Sc.(Eng.), M.I.E.E. 


The exploration of space today is being carried out not 
by manned vehicles, though these may indeed be the fore- 
runners of expeditions of discovery, but by scientific instru- 
ments. These instruments which depend, more than upon 
anything else, on electronics, must operate (often) for 
many months in an environment very different from the 
laboratory. They must maintain their calibration and 
must respond to an internal or radio-command programme 
on an extremely meagre ration of power. 

Besides the basic instrumentation such as telemetry, 
tape recorders, power supplies and aspect sensors, a wide 
variety of equipment has been flown, from the simple 
Geiger counters of Explorer I to the complex television 
or facsimile systems of the Tiros meteorological satellites 
or the Lunik III moon probe. This lecture is concerned 
primarily with the kind of equipment that can be put in 
a relatively small satellite such as those launched by the 
Scout or Delta boost. This country is currently engaged 
in instrumenting a series of such vehicles, and it is this 
kind of system which is most likely to be first used by a 
European organisation. 


Design Problems 


The main environmental constraint upon the design of 
satellite instrumentation arises from the absence of a 
Significant gravitation-acceleration field, the very low 
pressure (10° mm Hg), irradiation by intense ultra- 
violet and X-radiation from the sun and by fast particles 
and micro-meteoric dust. These factors introduce prob- 
lems in connection with liquids, bearings, exposed surfaces 
and semiconductor devices. 

The cost of launching scientific instruments is around 
£50,000 per lb so that space, weight and therefore power 
are inevitably in short supply. A typical satellite might 
weigh 150 lb, consume 5 W in all, of which 3 W would 
be used in the data recovery system and perhaps six 
experiments would use an average of + W each. 

Mechanical problems are particularly severe if parts 
must be free to move for long periods, otherwise the 
problem is largely one of obtaining an adequate strength- 
to-weight ratio, while as far as possible preventing reson- 
ance amplification of vibration during launch. Light alloy 
structures milled from solid are commonly used. Shells 
may be of fibre glass where eddy current damping of spin 
1s to be avoided. 

Current practice commonly makes use of solar cells for 
power supplies, though attention is being given to nuclear 
sources. In an unstabilised near-earth satellite, about 
1-6 sq ft of cells per watt of mean power is required. 
Mercury or silver cells are used as primary sources and 
nickel-cadmium cells as secondaries in conjunction with 


the solar cells. Much use is made of transistor power 


convertors. Sys hoes 
Thermal design of a satellite, to maintain it in the 


required temperature range under changing orbit con- 
ditions, is a factor requiring very careful attention. Some 
use has been made of dynamic systems, but passive 
control by the adoption of suitable absorptivity-emissivity 
properties for the surface is much more usual. 

When ionospheric probing electrodes are used, it may 
also be necessary to control the potential of the vehicle. 
This is a complex problem which bears on the choice 
of surface and the geometrical configuration of the satellite. 
Another factor receiving more and more attention is the 
control of aspect, though to date measurement of aspect 
together with some degree of spin stabilisation has been 
more general. 

In the past, use has been made of a variety of telemetry 
systems, but there is now a tendency to use either a 
digital one in which the sub-carrier carries binary pulses 
or a frequency-modulated sub-carrier. In both cases, the 
carrier is phase modulated and data are time multiplexed. 
Even a network of 15 telemetry receiving stations provides 
only very partial coverage of the telemetry transmissions 
sc that increasing use is being made of tape recorders 
and other data storage systems in the vehicle. 

The experience of those who have flown successful 
instrumentation has shown that it is hardly possible to 
give too much attention to the form in which the data 
are obtained and to the procedures envisaged for analysing 
them. A successful experiment can administer a knock- 
out blow to the group that devised it when it comes to 
digesting perhaps 12 months of data. 

The testing of satellite instrumentation frequently 
involves as much work as development of the equipment. 
Temperature and vacuum cycling, vibration and accelera- 
tion must all be applied to individual equipments and to 
the whole payload. Only when all the equipment has 
shown itself capable of operating in prototype form, under 
tests exceeding actuality in severity and when the flight 
model has successfully weathered a laboratory simulation 
of the expected environment, can the satellite be mounted 
above its multi-stage rocket for boosting into orbit. 


Intercontinental Communications 


A STUDY group of the Conference of European Postal 
and Telecommunication Administrations has just ended a 
three-day meeting in London. This was held to consider 
various problems that might arise in the field of tele- 
communications by artificial earth satellites and - was 
attended by representatives from 12 European countries. 

Among the points discussed were the possible require- 
ments for intercontinental telecommunication facilities via 
satellites, and the frequency space requirements to which 
these might give rise. The study group also briefly 
reviewed the progress being made in the construction of 
ground radio stations in Europe for participation in experi- 
mental tests with American communication satellites 
above its multi-stage rocket for boosting into orbit. 
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Large Capacitor Installation 


POWER FACTOR IMPROVEMENT AT FLEET SUBSTATION 


Power imported into the London area over the 275 kV 
supergrid system is transmitted to major substations at a 
radius of some 20 miles from the centre. The supply is 
transformed to 132 kV and the power is fed at this voltage 
by overhead lines, and in central districts by cable, to 
132/33 kV substations in the central area. As a tem- 
porary measure to assist in meeting London’s peak demand 
over the next two winters it was decided to install shunt 
capacitors at three substations since, by providing leading 
reactive power, these installations enable the lines to handle 
a greater quantity of active power. The largest of these 
installations and the first to be commissioned is at Fleet 
substation. The capacitor battery is the first in the country 
to be connected to the 132 kV system and is rated at 
41:7 MVAr. Future plans for this substation include the 
installation of synchronous condensers which are already 
being made, but the increase in peak demand last winter 
showed that a temporary measure would be advisable to 
safeguard power supplies until the commissioning date of 
the synchronous condensers. A feature of the installation 
was the very rapid manufacture and erection. Design 
work was not commenced until the end of March, 1961; 
nevertheless, the installation was completed and energised 
on schedule. 

The capacitors are carried on vertical steel columns on 
steel platforms by standard insulators. The steel plat- 
forms are supported from the concrete foundations by 
one-, two, three- or four-unit standard insulators. A saving 
has been achieved by grading the insulation between the 
phase connections and the neutral point, but the battery 
can be easily modified to have full insulation if this should 
later be considered advisable. 

The 81 »F capacitor units are rated at 1,190 V, 36 KVAr. 
Each phase consists of two parallel paths between the 
phase connection and the neutral point; each parallel path 
is made up of capacitor units connected three in parallel 
and 64 in series. The individual units have a single 


insulated terminal with the container used as the other 
terminal. This design enables one set of foils to be in 
metallic contact with the container, thus giving extremely 
good cooling. Highly purified and degasified mineral oil 
is used as the impregnant and is permanently maintained 
under a pressure of 2 or 3 atmospheres gauge by the 
flexible walls of the hermetically-sealed casing. This 
pressure serves to prolong the life of the capacitor con- 
siderably and also increases the dielectric strength and 
the “ionisation” or discharge inception voltage. That 
foil electrode which is not in contact with the casing is 
split up into 21 sections isolated from each other; each 
section is connected to the bushing via a fuse. 


Protective Gear 


Each phase is separately protected by a compensated 
balance protection circuit designed to detect fuse failure. 
The compensating arrangement allows sensitive relay 
settings to be used, and also makes it unnecessary to 
“trim ” the various portions of the battery to exact values 
to counteract manufacturing tolerances on individual units. 
Slight out of balance causes an alarm signal and more 
severe out of balance creates a tripping impulse to the 
breakers on each side of the 120 MVA, 275/132 kV auto- 
transformer, to the secondary side of which the battery 
is connected. In addition, a thermal over-current relay 
with a time constant of about 40 min and compensated 
for harmonics, is connected to each phase to initiate an 
alarm only. Finally, since the capacitor is not fed through 
a separate circuit-breaker, the battery is included in the 
transformer protective zone with which it is associated. 
The current transformers for over-current protection, for 
out-of-balance protection compensation and for balanced 
earth fault protection are connected at the earthy end of 
the capacitor battery; accordingly, it is possible to use 
current transformers with 11 kV insulation. The current 
transformers for out-of-balance protection are connected 


Two views of the capacitor bank at Fleet substation, showing, left, the graded insulation between the phase connection and the neutral point 
and, right, the mid-point current transformers for out-of-balance protection 
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at the mid-point on each phase, i.e. at a potential of 38 kV 
above earth. The installation has not necessitated the use 
of any additional 132 kV current transformers. 
When switched off, the capacitor bank normally dis- 
charges itself through the power transformer with which 
it is associated. The phase terminals can then be earthed 
by earthing blades on the capacitor isolator. As an 
additional safety precaution for use during maintenance, 
the capacitor installation is fitted with equipment which 
permits, first, each of the 12 steel platforms to be earthed 
simultaneously in one operation and, secondly, each set 
of sixteen columns carrying capacitors to be easily and 
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rapidly earthed in a single operation by a master handle. 
The capacitors and the majority of the equipment were 
manufactured by ASEA, of Sweden, and supplied through 
Fuller Electric, Ltd., who acted as main contractors and 
who undertook erection work. The supporting insulators 
were manufactured by Steatite & Porcelain Products, Ltd. 
Equipment for earthing the capacitors for maintenance 
purposes has been supplied and erected by Power Con- 
nectors, Ltd. The installation was to the requirements 
of the chief transmission project engineer of the C.E.G.B. 
in conjunction with the consulting engineers, Kennedy & 
Donkin. (Editorial comment is made on page 985.) 


Nuclear Power Today and Tomorrow. By Kenneth Jay. 
Pp. 270; figs. Methuen & Co., Ltd., 36, Essex 
Street, Strand, London, W.C.2. Price 25s. 


Books on nuclear power for the non-specialist can be 
divided into two classes. Some deal mainly with funda- 
mentals and describe power-producing reactor systems in 
general terms, while the other class is more concerned 
with the engineering of reactor systems with only a brief 
explanation of the basic processes. The second group 
soon become outdated and, unfortunately, the present book 
falls into this class. 

In common with most other books of this type, basic 
theory is inadequately explained; perhaps it would have 
been better to have left it out altogether and concentrated 
on the main aim of the book which is to describe current 
developments in power reactors. Apart from the excellent 
descriptions of nuclear engineering details of all types of 
reactors from magnox to fast breeder systems and includ- 
ing various water-moderated types, the economics of 
nuclear power is lucidly explained. A chapter on other 
civil applications of nuclear energy covers marine pro- 
pulsion, small power stations, process heat and industrial 
uses of irradiation. There are three appendices, a reading 
list, a glossary of terms and a table giving the leading 
characteristics of British power reactors.—T.C. 


An Introduction to Linear Network Analysis. By P. S. 
Farago, Dr.Phil., F.Inst.P. Pp. 325; figs. English 
Universities Press, Ltd., 102, Newgate Street, Lon- 
don, E.C.1. Price 30s. 


In its class, this is an exceedingly good book. It is not 
easy nowadays to write a really attractive book on net- 
work analysis that will command immediate approval, 
simply because there exists already a considerable number 
of excellent works on the subject at varying levels of 
presentation—introductory, intermediate, and advanced. 
That the present author has successfully surmounted the 
hazards thus pertaining to the subject is abundantly clear. 
The selection of material, the manner and easy style of 
Presentation, the supporting illustrations, and the not-too- 
difficult mathematics all serve to emphasise the care which 
has been given to the preparation of this work, having in 
mind the competition. 

The book is intended for honours students reading light 
current electrical engineering and for those post-graduate 
physics students who are interested in electronics and 
h.f. techniques. Notwithstanding this, there is much in 


it that will attract students of heavy current electrical 
engineering and they should certainly make a point of at 
least seeing the book. The first chapter is on d.c. net- 
works and it gives an account of the usual laws, theorems, 
transformations, and fundamental theory connected with 
such structures. Chapter two deals with transient pheno- 
mena in various combinations of R,.L, C circuits with 
pulse generator excitation. The behaviour of a.c. networks 
of wide variety and with lumped parameters is studied in 
chapter three, leading to the analysis of four-, six- and 
eight-terminal networks. Chapter four relates to trans- 
mission lines in which the parameters are distributed, 
impedance concepts and waveguides receiving particular 
attention. Thermionic valves as linear circuit elements 
are discussed in chapter five, which, amongst other things, 
covers diodes, triodes, the tetrode and pentode, amplifiers, 
oscillators, and feedback. An appendix gives the basic 
mathematics of complex numbers, matrices, characteristic 
impedance of transmission lines, field theory and network 
theory, and the general properties of guided waves. 

A selection of problems (without answers) is given at 
the end of the book and there is a brief list of books for 
further reading. The mathematics is that of ordinary 
network theory supplemented by interesting applications 
of matrices. The book is well printed and produced and 
the combination of an excellent text and a modest price 
should produce an encouraging demand.—A.E. 
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Hunterston Nuclear 
Generating Station 


By J. HENDERSON, B.Sc., M.I.E.E.,* G. F. KENNEDY, M.A., M.1.C.E., M.I.Mech.E., M.I.E.E.+ 


and K. J. WOOTTON, B.Sc., D.I.C., Ph.D. 


Summary by the authors of a paper entitled ‘‘Electrical Aspects of 
Hunterston Nuclear Generating Station,’’ which was presented at a London 
meeting of the Supply Section of the Institution of Electrical Engineers in 
conjunction with the British Nuclear Energy Conference on 13th December 


Liz its nuclear contemporaries, Hunterston nuclear 
generating station will have operating characteristics which 
differ significantly from those of a conventional power 
station. Having a high capital cost but a lower fuel cost 
than a coal-fired station, it will be run at the highest 
possible load factor. There are, in addition, a number 
of technical reasons why it is preferable to run a gas-cooled 
Magnox reactor at a steady load. One of the most 
important of these is the need to minimise the thermal 
stresses induced in the structure and the fuel elements 
by rapid load changes. A large pumped-storage scheme 
under construction at Loch Awe, north of Glasgow, will 
assist in ensuring that an adequate base load is always 
available. 

Nevertheless, it is undesirable that the station output 
should be totally insensitive to system frequency, especially 
as the Chapelcross nuclear station supplies an inflexible 
block supply to the same system. The station overall 
control scheme has therefore been designed so that the 
turbines unload in response to a large increase in system 
frequency, but at a very restricted rate. Small variations 
in demand within a certain dead band are not allowed to 
feed back to the reactor control system. 


Station Auxiliary System 

The eight gas circulators per reactor are driven by large 
d.c. motors, and the total auxiliary load is 15 per cent of 
the station output—about three times as high as in a 
conventional station. In addition, the very special safety 
requirements of a nuclear station demand that no single 
fault, or reasonably probable combination of faults, shall 
lead to any risk of a reactor accident. Above all, the gas 
circulators must be kept turning at all times, even when 
the reactor is shut down. These considerations have led 
to an unusual design of auxiliary system. 

There are three 60 MW generators associated with each 
of the two reactors, and as far as possible the heavy 
auxiliary load is supplied on a “ unit ” basis, i.e. directly 
from the generator terminals. If a unit transformer supply 
should fail, the load is transferred rapidly and automati- 
cally to a station board. This principle of “ quick switch- 
ing” has not been applied to a major power station in 


* South of Scotland Electricity Board. 
+ Kennedy & Donkin. 
t General Electric Gon etd: 


this country before, although it is fairly popular in the 
United States. Care is needed in the design to ensure 
smooth reacceleration of the dozens of motors which, of 
course, begin to run down as soon as the supply is 
interrupted. 

The “essential supplies” system, which ensures that 
certain vital auxiliaries, including some gas circulators, are 
kept running even after all normal a.c. supplies have been 
lost, consists of heavy duty batteries which normally float 
in parallel with a rectified supply, backed up in the last 
resort by three diesel generators, any one of which is 
capable of carrying the whole essential supply load 
indefinitely. 

There are, in addition, standby supplies, duplicate cable 
routes, and automatic protective devices on a generous 


G.E.C. gas circulators for Hunterston nuclear generating station 
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scale. Every effort has been made to ensure that, while 
the reactor must be shut down instantly should a dangerous 
fault develop, the sensitive trip system does not operate 
spuriously, causing am expensive loss of generating 
capacity. 

The choice of eight gas circuits per reactor and centri- 
fugal blowers, which run at comparatively low speed, 
led to the selection of direct current motors for the drives. 
These machines are extremely easy to control, and it is 
possible to overspeed the circulators without a serious loss 
of efficiency, so that one circuit may be valved off for 
maintenance without sacrificing station output. Each 
motor can be trimmed separately, and there is no need 
for a separate pony motor, as the circulators may be run 
at reduced speed directly from the station batteries. 

Normally, the 2,350 h.p. tandem-armature motors, one 
of which is illustrated here, are fed from mercury-arc 
rectifiers, and speed is adjusted by grid control of the 
d.c. output. The complex circuits required to ensure 
stability of the rectifiers at all times are discussed. 

Direct current motors are sometimes criticised because 
of the need for brushes and commutators, and difficulties 
with these have been experienced on the Calder Hall 
drives. The Hunterston design has, however, been fully 
proved by practical testing on site over many months, and 
a means for changing brushes at full load has been 
developed. The drive is a vertical one, and it incorporates 
a heavy flywheel to increase the rundown time of the 
circulators following an interruption of the supply. 


DISCUSSION 


Mr. H. H. Gott (C.E.G.B.), who opened the discussion 
on the paper, regretted that the authors had not devoted 
more attention to the principles which formed the basis for 
the design at Hunterston; for example the basis on which 
reactor control would be set up. Many alterations in 
outlook had occurred since the station was first conceived. 
He thought that these early nuclear stations had turned out 
to be very much more complicated and to have much more 
design content in them than had at first been foreseen. It 
was important to assess how much of this complication was 
justified. The observance of the principle of “ failing safe ” 
was essential, but very unlikely events could be postulated 
and the most that could be done was to consider very care- 
fully the design of components and circuitry and then see 
whether the result was good enough for the duties to be met. 

Mr. P. T. Fletcher (United Power Co.) said it could be 
inferred from the paper that the design of control systems 
had been influenced by changes in thinking in the course 
of design and manufacture. The authors spoke of opération 
at 80 per cent load factor, but a great deal more experience 
was needed in the operation of nuclear plant before there 
could be full confidence in operating in this way. Experi- 
ence with Calder Hall and Chapelcross stations suggested 
that a 75 per cent load factor could be bettered. A closer 
relationship between the installation of pumped storage and 
nuclear schemes should be studied. There should be a 10 
per cent saving in overall generating cost if the load factor 
could be lifted from 75 per cent to 85 per cent. 

Mr. R. D. Trotter (C.E.G.B.) said that a major contri- 
bution to system stability would not be made unless the 
Station was able to pick up extra load, which it could 
not do if normally running at the maximum power 
output. On the question of circulator drive he said that on 
a base load station the primary considerations were drive 
security and efficiency at full load; efficiency at part-load 
speeds came far behind in importance. Although d.c. 
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motors offered a wide, efficient speed range they were not 
i mple of a secure system. 

2 eee (CEGB) called attention to the 
quick change-over technique introduced at Hunterston. 
This had not been used at any other station in this country, 
presumably because faults which caused a failure of the 
normal supply usually required unit shut-down; there was 
no point in keeping the generator running to feed into a 
fault. That applied also at Hunterston, and the use of this 
feature with its attendant relays and interlocks made the 
electrical system more complicated and introduced further 
hazards of maloperation. : 

Mr. G. P. Bugden expressed surprise that the quick- 
switch system adopted at Hunterston had been criticised 
on the grounds of complexity; in his experience the 
circuitry involved was not usually exceedingly complex 
unless an effort was made to restore the supply within a 
few cycles of the interruption. If a delay of a second or 
two could be tolerated, very simple and reliable means could 
be adopted to initiate the quick switch. The number of 
gas circulators which a reactor could afford to lose without 
forcing shutdown was a major factor in the design of the 
systems supplying the drive. The bus transfer scheme at 
Hunterston ensured that each circulator had in effect a 
100 per cent back-up supply. 

Mtr. H. Heimer agreed with Mr. Bugden that the circuitry 
of the quick-switch system was not complex. It was hoped 
that it would take about I sec to reach the 25 per cent 
voltage after which the alternative supply was switched in. 
Tests had been made to see how long it took to slow down 
to 25 per cent and a considerable amount of work would 
be done during the commissioning of the scheme. 

Mr. B. H. Stonehouse (G.E.C.) emphasised the complexity 
of the calculations which the designer had to undertake and 
the uncertainty of some of the answers, for example as to 
the amount of thermal cycling that the fuel elements would 
stand. This led to the requirement that the scheme should 
be made flexible, and it had also to be made highly reliable, 
but these requirements were in conflict. There had 
recently been a question of two possible systems of control. 
One had a large number of components, the complexity 
being due to making it fail safe. It had a probable total 
failure rate of once every 2,000 hours, but only once in 200 
years would it fail unsafe. The second system was simpler 
and had a probable failure rate of once in 20,000 hours, but 
the failures would be divided about equally between safe 
and unsafe. 

In reply to the discussion, Mr. G. F. Kennedy did not 
agree that provision for part-load performance was not 
justified for any power station which had to be run as part 
of a commercial enterprise. Generating stations must 
follow the load and it must be expected that a nuclear 
station connected to the grid would have to operate at part- 
load and to vary its load. It was no use saying that this was 
not possible; it had got to be done. Mr. K. J. Wootton said 
that there was a tendency to fit too much in nuclear 
Stations and he hoped the time was coming when they 
could be simplified. On the use of d.c. motors for the 
blowers, he said that the motor could not be considered 
in isolation; it was necessary to consider the whole drive. 
They would not in the present state of knowledge drive 
blowers with d.c. motors because experience had demon- 
strated that it was an advantage to use more of the reactor 
power in blowing rather than less, and in increasing the 
Power requirement for the blower to improve the efficiency 
of the whole cycle one got outside the range of a reasonable 
dic. drive. Mr. J. Henderson emphasised that one of the 
main factors in pumped storage was that it must be cheap; 


the cost per kW must not be greater than that of a modern 
power station. 


{ 
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Aluminium Winding Conductors 


Developments in the insulation of aluminium 

winding conductors are described with par- 

ticular reference to the choice of enamels. 

The use of glass fibre insulation is also 

discussed. This article has been translated 
from Elektrichestvo No. 4, 1961 


Unm recently, the use of enamelled aluminium 
winding conductors in the U.S.S.R. has been restricted 
to those spheres in which the low specific gravity of 
aluminium has substantial importance. At the present 
time, the rapid growth in the demand for winding con- 
ductors has led to the need for planning the mass pro- 
duction of aluminium winding conductors with various 
forms of insulation. This is also promoted by the 
appreciable reduction in the cost of aluminium wire. 

If we compare aluminium and copper conductors of 
equivalent electrical conductivity, then 
aluminium, disregarding the considerable concomitant 
technical difficulties, will become expedient if the follow- 
ing relationship exists between the costs of aluminium P,,, 
and of copper, Pou, 

Pai=nPos 


=e yCu pCu , 

YAl pAl > 
where you and ya; are the densities of copper and 
aluminium; and pe, and pa, are their specific resistances. 

In Fig. 1, the prices in the U.S.S.R. of uninsulated 
copper and aluminium wire are shown; it is easy to satisfy 
oneself that in principle the replacement of copper by 
aluminium wire produces a great economic saving. In 
reality, the value of 7 is about equal to 2. At the same 
time, it is evident from Fig. 1 that at the present time 
aluminium wire of 1 mm diameter and above has become 
cheaper than copper wire of the same diameters. 

The properties of aluminium, used in the Russian 
electrical industry, are generally known, and are therefore 
not given here. For the production of current-carrying 
cores of conductors and cables, metal with an aluminium 
content of not less than 99-5 per cent is used. In all 
Russian standards and technical specifications for this 
grade of aluminium the specific resistance should be not 
more than 0-0295 ohm/sq mm/m, both for hard and for 
annealed wire. 

In other countries, higher demands are presented for 
aluminium in relation to electrical conductivity. In fact, 
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Fig. 1_—Cost in Russia of uninsulated copper and aluminium wires 
of various diameters 


the use of 


By PROFESSOR DR. V. A. PRIVEZENTSEV 


TABLE I.—ALUMINIUM CONDUCTIVITY STANDARDS IN THE 
GERMAN FEDERAL REPUBLIC 


Maximum Permissible 
Specific Resistance at 
20°C, ohm/sq mm/m 


Marking of Al Wire Tensile Strength, 


kg/sq mm 


0-02778 
0-02825 
0-02849 
0-02874 


9-13 
13-17 
17 and over | 


7-9 | 


Marking of Al Wire 
and State 


Specific Resistance, 
ohm/sq mm/m 


0-02825 
0-02778 
0-02874 
0-02849 


Diameter, mm 


F-9 soft 
F-7 soft 
F-I7 hard 
F-13 hard 


in the German Federal Republic until recently the stan- 
dards shown in Table I were in operation. The specific 
resistance, just as with copper wire, is dependent on the 
diameter; for wires of small diameters it is somewhat 
higher than for those of larger diameters. According to 
data of the same author,! the values shown in Table II 
were obtained in practice for various dimensions of 
aluminium wire. 

Recently in the German Federal Republic the values for 
the specific resistance shown in Table III have been 
proposed as standards for aluminium wires of various 
diameters. The values shown in the table amount to 
about 95-96 per cent of the specific resistance of 0-0295 
ohm/sq mm/m, which is specified in the U.S.S.R. It is 
therefore of great practical importance for Russia to carry 
out scientific research and experimental work on a reduc- 
tion in the specific resistance of aluminium for conductors 
to about the values shown in Table III, since this ought 
te produce a considerable economic saving. Such a 
reduction could be attained primarily by means of appro- 
priate control of the silicon content of the aluminium. In 
this connection great importance attaches to the relation- 
ship between the electrical conductivity of aluminium and 
its silicon content and iron content. This is shown in 
Fig. 2.” 

Numerous measurements of the specific resistance of 
soft and hard aluminium wire of various diameters, used 
at the present time in Russian cable works, shows that 
this value varies within the limits of 0-0282-0-0286 ohm/ 
sq mm/m. 

A reduction, therefore, in the value of the standard for 
the specific resistance to 0-0285 ohm/sq mm/m is possible 
in the U.S.S.R. without considerable technical complica- 
tions and without carrying out additional protracted 
research. For this purpose, it is necessary to go 
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— FIC RESISTANCE STANDARDS FOR ALUMINIUM 
er res WIRE IN THE GERMAN FEDERAL REPUBLIC 


Fi Specific Resistance at 20° C, 
Ultimate ohm/sq mm/m 
Tensile 
as Strength Maximum Calculated 
kg/sq mm Permissible Value 
Value 
Annealed <l0 0-:0280 0-0278 
pete 5 0:028264 0-028264 
(hard) | 


_—THE USE OF RUSSIAN PLANT IN ENAMELLING BOTH 
Waban COPPER AND ALUMINIUM WIRE 


Diameter of enamelled wire, mm 


Type of Enamelling Plant 


Copper Aluminium 


0:04-0:09 
0:09-0:19 


0-085-0-20 
0:15-0:35 
0:38-0:67 
0-69-1-35 
| -40-2-44 


Horizontal type ET-8 


ical M-24-58 
aT ee S-24-58 0:19-0:41 
0-4-0'8 
0-1-1-2 


thoroughly into the question of the method of selection 
and determination of the electrical resistance of aluminium 
wire. Possibly it will be expedient to carry out this 
determination on several small specimens and, as the final 
result, take the mean of the individual measurements, at 
the same time restricting the permissible limits of variation 
of the electrical resistance. 


Enamel Insulation 


When replacing copper winding conductors by 
aluminium wires, account must be taken of the consider- 
able increase in cross-section of the latter for equivalent 
electrical conductivity. Primarily, therefore, it is neces- 
sary to develop the production of conductors with a high- 
strength enamel insulation for their use in electrical 
machines, apparatus and instruments. At the present 
time such conductors of 0-57-2-44 mm diameter to comply 
with the TUKP 49-59 technical specifications are pro- 
duced with enamel insulation of normal and greater 
thickness consisting of polyvinylacetate lacquers (Vinyflex 
and Metalvin) under marks PEVA-1 and PEVA-2 and of 
polyamidnorezol lacquer under marks PELRA-1 and 
PELRA-2. 

The technical process of enamelling aluminium wire 
is considerably more complicated than that of enamelling 
copper, in view of its lower mechanical strength, and up 
to the present time not all the difficulties have been over- 
come in the U.S.S.R. In Russia, drawn aluminium wire 
is normally used for the enamelling of wire of 0-77 mm 
and under in diameter. Wire of 0-80-0-96 mm in diameter 
is used in connection with the existing technical equipment 
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SILICON CONTENT Jo 


Fig. 2.—Relationship between the electrical conductivity of alumin- 

ium and its silicon and iron contents. (a) 95 per cent cold working ; 

(b) annealed for 4 hours at 350°C (in air) ; (c) annealed 2 hours 

at 500°C (without access of air) ; (1) Ol per cent Fe; (2) 0:2 
per cent Fe; (3) 0:3 per cent Fe; (4) 0-4 per cent Fe 
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both in the hard and in the annealed condition, and wire 
of I-2-44 mm in diameter is used only in the annealed 
form. The relative elongation of enamelled aluminium 
conductors in accordance with TUKP 49-59 for small 
cross-sections of up to 1 mm in diameter should be not 
less than 10 per cent, and within the limits of II-15 per 
cent for heavier gauge wires. 

The second special feature of the technique of enamel- 
ling aluminium wire is the somewhat lower temperature 
in the enamelling furnaces than for enamelling copper 
wire. This is partly explained by the fact that for heating 
to any given temperature considerably less heat is required 
for aluminium wire than for copper wire. In fact, for 
heating a unit length of wire up to any given fixed tem- 
perature the required quantity of heat can be expressed 
by the equation 

Q=27¢; 
where « is the coefficient of proportionality; 
y is the density of the metal; and 
cis its heat capacity. 

The ratio of these values for copper and aluminium of 
one and the same diameter is 
_ Qou _ ¥euCcu 
bs OM Paya Ca 

Depending on the type of enamelling furnaces, the 
diameter of the aluminium wire being enamelled, and the 
rates of enamelling adopted, the temperature in the lower 
temperature zone of the furnace should be from about 220 
to 250°C, +20°C, and in the higher temperature zone 
of the stoves from 310 to 350°C (420°C). 

The enamelling of aluminium wire can be carried out 
in the same plants as are used for the enamelling of copper 
wire. In this event, measures should only be taken to 
facilitate the passage of the wire through the plant and to 
reduce its tension. This is particularly important for the 
enamelling of aluminium wire of 0-7 mm and under in 
diameter. For the mass production of aluminium wire 
of small diameters, it may possibly be expedient to provide 
special enamelling plants. 

It is thus possible, in one and the same plant, to 
enamel aluminium wire of larger cross-sections than 
copper. We can readily satisfy ourselves of this from the 
approximate data shown in Table IV for basic techno- 
logical equipment at cable works in the Soviet Union. 
The ranges indicated in this table are approximate, and 
may be changed somewhat with the development of the 
production of aluminium wire. On account of the differ- 
ence in the specific gravities, the somewhat lower enamel- 
ling rates and the greater tendency to fracture of aluminium 
wire, the labour required for the production of 1 kg of 
aluminium enamelled wire is at present about 4-5-5 times 
greater than for copper wire. 

The quality of the enamel insulation on aluminium 
conductors is close to the quality of the enamel on copper 
conductors, where the same resins are used. It should 
be noted that the behaviour of aluminium wire is more 
stable at high temperatures in comparison with copper, 
which relatively quickly becomes coated with a layer of 
rae se ce at temperatures over 225°C. Simultaneously 

temperatures its electrical resistivity noticeably 

ee to rise. The presence on aluminium wire of a layer 
aluminium oxide, Al,O,, has a stabilising influence on 
the enamel insulation in comparison with copper wire, 
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and therefore the heat resistance of enamelled aluminium 
conductors using the same lacquers is about 6-10°C higher 
than of copper conductors. This is confirmed by investi- 
gations of 1-2-1-5 mm diameter copper and aluminium 
enamelled conductors, manufactured with the use of poly- 
urethane lacquers (Fig. 3). Similar results have been 
obtained also with the use of polyester lacquer No. 124-VEI 
(Fig. 4), and also during investigations of copper and 
aluminium conductors enamelled with polyvinylacetate 
lacquer, Vinyflex, and polyamidnoresol lacquer PL-2. 

The mechanical strength of the enamel insulation on 
aluminium conductors is about the same as that on copper 
wires, but in the technical specifications already indicated, 
out of four tests at various points on a specimen of a 
conductor, taken from one coil, three ought to withstand 
not less than 30, and one not less than 20 reciprocating 
motions of a 0-6 mm diameter steel pin, which is somewhat 
below the requirements laid down in GOST 7262-54 for 
high-strength enamelled copper conductors. This is 
partly explained by the greater softness of aluminium wire 
in comparison with copper, which results in a greater 
depth of penetration of the needle of the test machine into 
the enamel insulation and somewhat more rapid abrasion. 


Paper and Fibre Insulation 


At present, aluminium winding conductors with paper 
and glass fibre insulation (Marks APB, APBBO, APSD, 
etc.) are starting to find fairly wide application. Round 
Mark APB conductors are produced in accordance with 
the technical specifications of TUKP 32-58 from 1-62-5-2 
mm in diameter with the same thickness of paper insulation 
as for copper, Mark PB conductors. Conductors of square 
cross-section, Mark APPBO, which are also governed by 
TUKP 32-58, are produced of the same cross-sections and 
with the same thicknesses of insulation as Mark PPBO 
copper conductors. These conductors are basically 
intended for transformer construction. A somewhat 
smaller quantity of Mark APBD conductor wire with paper 
insulation is produced, although in the Soviet Union such 
conductors are successfully used in considerable quantities 
for the manufacture of electric welding equipment. 

Round Mark APBD conductors are chiefly manufac- 
tured from wire of 1-62-5-2 mm diameter, and square con- 
ductors in the same range and with the same thickness of 
insulation as square copper, Mark PBD conductors. Square 
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Fig. 3.—Change in the elasticity of the insulation of copper and 
aluminium conductors, enamelled with polyuretha lacquer, in relation 
to the dwell time at elevated temperature: D diameter of cylinder 
on to which the conductor was wound for testing; d diameter of 
uninsulated wire; (1) copper wire at 180°C; (2) aluminium wire 
at 180°C; (3) copper wire at 150°C; (4) aluminium wire at 
150°C; (5) copper + aluminium wire at 125°C 
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DAYS 


Fig. 4.—Change in the elasticity of the insulation of copper and 

aluminium conductors, enamelled with lacquer No. 124, in relation 

to the dwell time at elevated temperature: D diameter of cylinder 

on to which the conductor was wound for testing; d diameter of 

uninsulated wire; (1) copper wire at 180°C; (2) aluminium wire 
t 200°C 


aluminium conductors are prepared in accordance with 
the technical specifications of TUK OMM 505 209-56. 
Ai the present time, a suggestion is being worked out for 
a suitable standard for all the conductors enumerated. 
Winding conductors with glass fibre insulation are of 
importance. Round conductors with double glass fibre 
insulation, I-62-5-5 mm in diameter, and square con- 
ductors of various cross-sections (Mark APSD) are pro- 
duced in accordance with the technical specifications of 
TUKP 33-58, and are intended for the windings of elec- 
trical machines, plant, instruments, etc., working at 
temperatures of —60°C to +155°C. In practice, they 
can even operate at a somewhat higher temperature. 
Investigations which have been carried out show that 
at temperatures of 300-400°C glass fibre insulation 
on aluminium conductors is more stable than on copper 
conductors. Thus, during an investigation of the change 
in the electrical and mechanical strength of glass fibre 
insulation in relation to the dwell time at 400°C, it was 
established that on aluminium conductors the elasticity 
of the insulation remains practically unchanged for a long 
time, while on copper conductors due to the catalytic 
action of the copper, the process of ageing of the glass fibre 
insulation and the fall in its elasticity occur at a very high 
rate. This also explains the necessity for the use of a 
protective sheath of a thin layer of aluminium on 
certain copper conductors intended for operation at 
temperatures exceeding 225°C. For operation at 
especially high temperatures of over 350°C, it is expedient 
to use trimetallic conductors, in which between the copper 
conductor and the aluminium sheath a thin barrier layer 


TABLE V.—ACTIVE RESISTIVITY OF CONDUCTORS IN RELATION 
TO THE DWELL TIME AT A TEMPERATURE OF 300°C (PERCENTAGE 
OF INITIAL VALUE) 


Material of 
Conductor and 
Diameter 


Time, hours 


24 480 | 792 | 984 |1272)156' 
Copper, 0-80... Sez 133} 146| 150 
Copper+aluminium, 0-49| 100 108} 110! 113 
Copper+ anodised alum- | 

100 104 106 


inium, 0-49... Ose 
100 104 107 


100 103 106 
Aluminium, 1-50 35 

Anodised aluminium, 1-00 

Anodised aluminium, 0-65 
Nickel, 0-50 ~ ... ae8 


Copper -+silver+alum- 
inium, 0- ele ais 

Copper -+ nickel +-alum- 
inium, I- ie ate 


Practically without change 
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of nickel or of silver is additionally provided, preventing 
the mutual diffusion of particles of copper and aluminium 
into each other and a change in the properties of the 
conductor. ae 

In Table V, data on the change in the electrical resistivity 
of various conductors in relation to their dwell time at a 
temperature of 300°C are given. From the table, it is 
evident that for aluminium/nickel wires, and also. for 
aluminium conductors with oxide insulation, the resistivity 
remained unchanged for a very long time. Thus, as a 
heat-resistant insulation, great importance attaches to an 
oxide insulation on aluminium, about which some brief 
remarks are made below. 

An oxide insulation on aluminium conductors is pro- 
duced by the electrochemical method. It has been known 
for a long time.’ In fact, at the “ Moskabel Z works in 
the Soviet Union production of anodised aluminium con- 
ductors was started in the year 1934. But in consequence 
of the lower mechanical and electrical insulation properties 
by comparison with enamel insulation, aluminium con- 
ductors with oxide insulation did not then find application.’ 

For special winding conductors required to operate at 
temperatures exceeding 200°C, interest in conductors with 
oxide insulation has once again increased. In fact, in 
France, Canada and England®® specialised works have 
started to produce anodised aluminium wire. In 1959, 
at NIIKP, S. D. Kholodnyi, V. L. Gantts and others’ 
formulated a production technique for conductors with 
a flexible oxide insulation. The formation of the oxide 
insulation (Al,O,) is possible by means of direct or 
alternating current, but much better results are given 
by the simultaneous use of direct and alternating currents 
(oxidation with “superimposed current ”’). 

The oxide insulation has a porous structure (Fig. 5). 
The greater the degree of porosity of the film, the better 
is its flexibility. By an appropriate change in the tech- 
nique of oxidation (by the addition of alkaline metal, etc., 
te the solution of sulphuric acid, for instance) it is possible 
to increase somewhat the flexibility of the oxide film 
and to reduce the time for its formation. As distinct from 
enamel insulation the oxide film has a very rigid structure, 
and is not subject to noticeable compression or elongation. 

A certain increase in the flexibility is possible at the 
expense of a reduction in the electrical strength of the 
insulation and of a simultaneous considerable reduction 
in its mechanical strength in consequence of the increase 
in porosity; nevertheless the elasticity of oxide insulation 
remains considerably lower than that of enamel insulation. 
The electrical strength of oxide insulation, determined on 
two twisted specimens according to the method of GOST 
7262-54, amounts to 250-350 V, ie. falls considerably 
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Fig. 5.—Structure of oxide insulation. T continuous layer of oxide 
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below the electrical strength of enamel insulation. But 
the great advantage of oxide insulation is that at tempera- 
tures of 200-500°C its electrical strength remains on a 
sufficiently high level, and in practice decreases very 
slightly. : 

Oxide insulation is extremely hygroscopic, but even after 
4 dwell time of two hours at 85 per cent relative humidity 
the resistivity of the insulation of oxidised conductors 
totals o-5 megohm/m. Impregnation of anodised con- 
ductors with heat-resisting silico-organic lacquers or 
suspensions based on fluoplastic-4 improves the electrical 
and mechanical characteristics, but at temperatures exceed- 
ing 300°C the impregnation gradually burns away or 
vaporises, and the resistance of the insulation during 
humidification approximates to the same values which the 
conductors have in the unimpregnated state. 

Glass fibre insulation, deposited on to anodised aluminium 
conductors, behaves with considerably greater stability at 
high temperatures than on copper or even silver-plated 
copper wire. This is confirmed by an investigation of the 
change in the electrical and mechanical strength of the 
glass fibre insulation of the conductors indicated during 
dwell times of 24-500 hours at from 400 to 450°C, +50°C. 
Thus, whereas on silver-plated copper conductors, a glass 
fibre sheath is completely destroyed after 200-240 hours’ 
dwell time at 450°C, +50°C, on anodised aluminium 
conductors, however, it still to a certain extent maintains 
its soundness after a dwell time of 300-360 hours at the 
same temperature, and withstands three double move- 
ments of the needle of the instrument for abrasion testing 
of the insulation. 

Oxide-glass fibre insulation is, at present, one of the basic 

forms of electrical insulation of conductors, capable of 
withstanding a temperature of 400°C for the comparatively 
long time of not less than 400-500 hours in every instance 
and about 100 hours at 450-500°C. It can be shown that 
on the anodised aluminium surface, glass fibre insulation 
has greater stability than on ordinary aluminium con- 
ductors especially at temperatures of 400-450°C. It 
should also be held in view that the active resistivity of 
aluminium conductors and conductors with an anodised 
aluminium surface changes, as has been shown above, 
considerably more slowly as a result of the action of high 
temperatures than that of conductors with other forms of 
protection of copper against oxidation. 
The comments and recommendations presented above, 
in relation to the use of winding conductors with high 
heat resistance, should be carefully verified by users of 
these conductors in relation to the practical conditions of 
their service in any given components. 
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Controllable Semiconductor Rectifiers 


By K. G. KING, D.F.H., A.M.I.E.E.* 


Summary of a lecture which the author delivered at a meeting of the 
Measurement and Control Section of the Institution of Electrical Engineers on 
19th December 


Te semiconductor-controlled rectifier, after several 
years’ development both as to the device and to its methods 
of use, is now beginning to be used in many fields of power 
control, and can offer substantial advantages in respect 
of size, weight, efficiency, ease of design and installation, 
and facility of control. 

A four-layer p-n-p-n device, the silicon-controlled 
rectifier stands in relation to the normal silicon diode as 
does the thyratron to the gas- or vapour-filled diode; that 
is to say, that it may be regarded as a silicon diode to 
which has been added a third electrode, the gate, by means 
of which the initiation of forward conduction can be con- 
trolled. In the absence of gate current it is virtually non- 
conducting in both directions, but upon being fired by a 
gate signal it triggers into a state of conduction, and so 
long as anode current continues to flow, exhibits a forward 
characteristic very similar to that of a diode. Units are 
currently available with voltage ratings up to about 500 V 
peak, and current ratings up to 100 A; larger types are 
under development. It is thus already possible to control 
large amounts of power with a small number of devices 
in a compact assembly. 

Applications of controlled rectifiers to the control of 
electrical machines fall mostly into two categories, namely, 
field current regulation for output voltage control of 
generators, as it might be, for example, for the control 
of a Ward Leonard set or of an alternator driven by a 
prime mover, and d.c. motor speed control either by field 
control or by armature voltage control, together with less 
common applications such as motor starting, dynamic 
braking, etc. 


Direct-on-Line Starting 

The simplest use to which controlled rectifiers may be 
put in machine control, albeit not at present an economic 
one except in special circumstances, is a.c. direct-on-line 
motor starting, for which intermittently rated controlled 
rectifiers can be connected in inverse-parallel pairs in the 
supply lines and operated purely as switches without any 
continuous control of voltage. Overload protection can 
readily be applied, and advantages are gained over con- 
ventional contactors in the ability to operate for extended 
periods without maintenance, lack of arcing and mechanical 
vibration, and efficient switching action without unneces- 
sary disturbance to the supply. 

For many applications of field or armature voltage 
control, where the performance requirements are not of 
the most demanding, the simplest type of controllable 
bridge rectifier, with half the arms containing controlled 
rectifiers and the other half diodes, is suitable. Control 
of the output voltage from zero to virtually the full supply 
voltage is obtained by applying firing pulses at a variable 


* Westinghouse Brake & Signal Co., Ltd. 


phase angle through the agency of a suitable driver circuit, 
which may be incorporated into an overall control scheme 
of any desired character. For example, in a motor speed 
control system, the firing angle may be governed auto- 
matically according to the comparison of a tacho-generator 
output with a reference, subject to over-riding control by 
a current transformer signal, giving a measure of the 
armature current, for the purpose of limiting the accelerat- 
ing current and providing overload protection. 

For better dynamic performance, the rectifier bridge 
may be controlled in all its arms, when it becomes capable 
of inversion, or returning power from the d.c. circuit to 
the a.c. supply, for by suitable phasing of the firing pulses 
the d.c. output voltage may, under appropriate conditions, 
be reversed. A single bridge of this type may be used 
in a current-forcing field control circuit or for armature 
control of a torque motor, where current flows only in 
one direction. By adding a reversing contactor or, 
alternatively, by connecting two bridges back to back, 
reversible current flow can be catered for. Such a system, 
which follows established mercury arc practice, provides 
a static equivalent of the Ward Leonard system, with full 
regeneration, and offers considerable savings in mainten- 
ance and other benefits. The economic comparison also 
does not appear to be unfavourable. A possible dis- 
advantage in some cases lies in the low output power 
factor with reduced output voltages. 


Method of Switching Off 


A different system of d.c. motor control depends on 
the use of the d.c. chopper regulator, which offers an 
almost loss-free method of controlling a d.c. supply, such 
as has not hitherto been available. Although controlled 
rectifiers cannot be switched off by gate control, the tech- 
niques are established whereby they may be switched off 
by the application of a charged capacitor; by connecting 
a controlled rectifier, so switched, between a d.c. supply 
and a load, and operating it at a high repetition frequency 
with a variable on/off ratio, the load voltage can be varied 
without the losses that would be incurred by using a 
series resistor. The major application so far to emerge 
for this principle is to the control of series motors in 
battery-driven electric vehicles, where the reduction in 
losses can effect considerable savings in battery capacity, 
but another interesting possibility is in armature voltage 
control of rectifier-fed motors, where it can show a con- 
siderable improvement over the controllable bridge recti- 
fier in respect of input power factor. 

For future development, much interest centres round 
the use of controlled rectifiers in operating commutator- 
less motors at variable speed, in order to obtain the 
advantageous operating characteristics associated with d.c. 
motors and at the same time eliminate the high cost, 
potential unreliability under some conditions, and main- 
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tenance difficulties that go with commutators. — Such a 
development has been projected ever since static power 
switching devices were introduced, but it is only with the 
advent of semiconductors that the necessary switching 
characteristics—in particular the switching speed—and 
favourable economic aspects have brought its realisation 
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within sight. It is hardly possible at this stage to say 
what forms such a system will ultimately take, since much 
work is involved both in the circuit development and in 
motor design, but sufficient has been done to predict that 
it should be strongly competitive with existing systems 
for many applications. 


PANTOGRAPH 


AN overhead equipment test unit capable of travelling 
at speeds up to 100 m.p.h. has recently been developed by 
British Insulated Callender’s Cables, Ltd., in collaboration 
with the Eastern Region of British Railways. The unit 
comprises an instrumented coach, fitted with two panto- 
graphs, and a generator coach which provides the electrical 
power for the instruments, lighting and heating. An 
electrically-driven compressor in the generator coach 
provides the air supply for raising the pantographs. 

The instrument coach was converted from a normal 
passenger vehicle to have a central observation dome and 
flat roofs at each end, both of which were fitted with 
Stone Faiveley type AMBR pantographs. The majority 
of the instruments are contained in a 12ft long and 6ft 
high panel secured to the coach floor and roof by anti- 
vibration mountings. The panel is mounted below a 
pantograph which is earthed to the coach and is designated 
the “dead” pantograph. This pantograph is used during 
tests when the overhead line is earthed and the test unit 
is being hauled by a diesel locomotive. At the opposite 
end of the coach is a high-voltage enclosure which is 
situated below a “live” pantograph insulated for 25 kV, 
which is used during tests with the overhead line live and 
with a diesel or electric locomotive hauling the unit. 
Arrangements have been made so that the electric loco- 
motive can draw its power from the pantograph on the 
test coach so that the overhead equipment is not disturbed 
mechanically other than by the measuring pantograph. 

The quantities which can be measured and recorded 
are pantograph height, acceleration, contact loss, contact 
pressure (“dead ” pantograph only), locomotive current 
(“ live” pantograph only) and train speed. In addition, 
track marks and timing marks can be inserted on all 
recordings. The recording facilities comprise one four- 
channel high-speed recorder and three two-channel plus 
event mark low-speed recorders. The former has a good 
frequency response up to 1,000 c/s and the latter up to 
25 c/s. All recorder charts are driven by stepping motors 
controlled by a stepping 
switch transmitter attached 
to a velodyne unit, which 
receives its control signal 
from a_tacho-generator 
attached to a coach axle. 
Chart speeds are therefore 
proportional to train speed. 
A track distance of 1ooft is 
equivalent to chart lengths 
of 20 cm and rin on the high- 
and low-speed recorders 
respectively. 

Pantograph height is 
measured directly by a linear 
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potentiometer 7ft long and driven by a lightweight glass 
fibre tube attached to the pantograph head. Strain gauge 
accelerometers attached to the height gauges measure 
the pantograph head accelerations. Contact pressure is 
measured by two strain gauge ring dynamometers fitted 
into the pantograph head, one at each side, the outputs 
being added to give the total force on the head. When 
running with the overhead line live, the line voltage is 
measured by an instrument transformer and displayed on 
a meter and recorded so that loss of electrical contact 
can be easily seen. 

In the case of dead line running, a 300 V d.c. circuit 
is completed via the pantograph, the overhead line and 
earth. Loss of contact is measured by recording the 
voltage swing in a section of the circuit. Track marks 
can be inserted on all recordings either manually or auto- 
matically. A lamp and photo-cell unit, mounted under 
the coach floor and vertically below the pantograph, is 
arranged to operate the track mark unit from a piece of 
aluminium foil placed on the track. Manual insertion 
of track marks can be made by pressing buttons in the 
observation dome or on the instrument panel. The 
traction current taken by the hauling electric locomotive 
is measured by a current transformer on the connecting 
cable between the locomotive and the test unit. 


New Harwell Course 


THE first Harwell Reactor School course on the Instru- 
mentation of Reactors will be held at Durley Hall, Bourne- 
mouth, from 12th to 23rd February next, inclusive. This 
course is designed to replace the Control and Instrumenta- 
tion of Reactors course, which on the six occasions it was 
held was attended by over 250 students from Britain and 
overseas, excluding Authority staff. The fee for the new 
course will be fifty guineas, exclusive of accommodation. 
Details and application forms are available from the 
Manager, Reactor School, Atomic Energy Research 
Establishment, Harwell, Didcot, Berkshire. 


CRakhong 


B.I.C.C. pantograph test coach for the Eastern Region of British Railways 


—— 
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ATCOTROL 


THE NAME TO K 
PIntO)(C, [5 SS) A 


UIS:\A. PROVED AND 


Atcotrol Miniature Process Timers, widely 
accepted by U.S. industry, are manufactured by 
arrangement with Automatic Timing and Con- 
trol Inc., of Pennsylvania. Shown above is the 
Atcotrol 305 automatic reset dial timer, capable 
of handling up to six external load circuits. The 
percentage timer (Atcotrol 304) controls 
intermittent feed systems where a constantly 
repeated on-off switching cycle is required. 

The duo-set dial timer (Atcotrol 306) controls 
two independently adjustable load circuits on a 
continuously repeating duty cycle, e.g., in pro- 
cess reversal. Timer designs are matched, with a 
front dimension 33” square and incorporate 
one-hole fitting. 


Fully described in 
Sheets 612d 613d 614d 
sent on request 


Other Products include; Metrohm ° Synclock Motors - Metrac - Metrans - Battery Charge Indicators - Recorders 


EVERETT EDGCUMBE 


Cs) EVERETT EDGCUMBE & COMPANY LTD. 
COLINDEEP LANE - LONDON - N.W.9, 


Telephone: COLINDALE 6045. 
BIRMINGHAM, CARDIFF, 

GLASGOW, LONDON, MANCHESTER, PAM 701 
NEWCASTLE, SHEFFIELD. 
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SPOTLIGHT ON 
A GOOD INSTALLATION 


OMe 


Some installations call 
for special purpose con- 
trol centres as shown in 
the pictures above. The 
majority of require- 
ments, however, can be 
met by the assembly of 
Crabtree starters, push- 
button stations, circuit 
breakers, pilot lights 
and other components 
in any one of a wide 
range of standardised 
control panels. The ac- 


A typical Crabtree Type “B’ 


, é control unit embodying a direct 

companying illustration A typical industrial — switch on starter, 5-pole isolating switc 

shows a typical stand- assembly —built up from the and H.B.C. fuses in a heay 

ard panel suitable for standardised components of the industrial case. The range include 

floor mounting. ; Crabtree * Closegang ? range—in reversing pole-changing and stat 
which an all-steel case affords 


delta starters with and withou 


on-load isolating switches and/c 
H.B.C. fuses. 


complete protection to the nylon 
operating dollies. 
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lis example of a Crabtree socket- 
(tlet assembly provides a_ twin 
‘itched unit with pilot lights and 
etal front plate in iron box, the 
'Sily accessible switch dollies being 
unbreakable nylon construction. 
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This moulded lamp- 
holder, from the varied 
Crabtree range, is pro- 
vided with a protective 
shield and a cable entry 
and cord grip suitable 
for cab-tyre or work- 
shop flex. (The lighting 
fittings shown in the 
pictures below are by 
C. M. Churchouse Ltd.) 


Whilst the extensive employment of Crabtree products on 
industrial installations is a testimony to their proved relia- 
bility, the popularity of Crabtree control gear 1s also due to 
the very wide degree of component standardisation which 
has been achieved. This gives the works engineer the 
advantage of complete interchangeability between the vital 
parts of every type of starter over a wide range of horse- 
power sizes. It is because they are so dependable and so 
easy to maintain that Crabtree products will be found 
throughout the modern factory 1n control of every kind of 


lighting, heating and power circuit. 


In this type of Crabtree 
remote control station, 
the popular push-button 
interior is mounted in 
a weatherproof case 
which has been cadmium 
plated and bonderized 
before enamelling. 
Other types of station 
include general purpose 
units with steel and iron 
cases, flush-mounting 
stations with brass front 
plates and suspension 
units with aluminium 
cases. 
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J. A. CRABTREE & CO. LTD., LINCOLN WORKS, WALSALL, 


‘CRABTREE 


STAFFS. 
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“Soafell Pike” is one of the first 


There’s M & I electrical 
ee eh nce ae eee insulation in “Scafell Pike’ 


locomotives for the London Midland 
Region of British Railways. 


Photograph by courtesy of British and in many more like her 


Railways. 
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Traction motor armature for one of 
the new diesel-electric locomotives 
for British Railways. Photograph by 
courtesy of Crompton Parkinson Ltd. 


M & I, Micanite V-rings and segment 
separators will be fitted in the generators and 
traction motors of 282 diesel-electric 
locomotives, of three distinct types, ordered 
for British Railways’ Modernisation 
Scheme. 

The various classes of these locomotives 
will be hauling all types of traffic 

from the fast ‘““Mid-day Scot” and other 
main line expresses and fast freight 
trains to short haul passenger and freight 
services throughout the country. 
The main contractors for the 
electrical equipment of the 
locomotives are Crompton 
Parkinson Ltd. and we are 
proud of our contribution to 

this project. 


M & 1 MAKE EVERY FORM OF MICANITE FOR ELECTRICAL INSULATION 


Please write for full details 


© 
and | THE MICANITE & INSULATORS CO., LTD., “> 
EMPIRE WORKS, BLAGKHORSE LANE, WALTHAMSTOW, LONDON, E.17. 


TELEPHONE: LARKSWOOD 5500. TELEGRAMS: MYTILITE, LONDON, TELEX. TELEX: 25183 
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New Yorkshire Power Station 


FOUR 500 MW SETS FOR EGGBOROUGH 


Te Central Electricity Generating Board has placed an 
order with the Foster Wheeler, John Brown Land Boilers 
Consortium for the design, construction and installation of 
four 500 MW reheat boilers. These four units will be 
installed in the power station now being built at 
Eggborough, on the River Aire, near Selby, Yorkshire, 
which will be one of the largest in Western Europe. This 
will be a coal-fired installation and will require about 
19,200 tons of coal per day. The first boiler is scheduled 
to be commissioned in 1966 and the remaining three units 
during 1967 and 1968. Each boiler will have the follow- 
ing steam conditions: evaporation, 3,350,000 lb/hr, 
pressure at superheater outlet 2,400 p.s.i., temperature at 
superheater outlet 1,055°F, reheat outlet 1,055°F, reheater 
flow 2,620,000 lb/hr, feed temperature for each unit at 
c.m.r. 490°F. 

Three main and two mill air preheaters of Rothermuehle 
design are to be supplied for each boiler by Davidson & 
Co., Ltd., making this the first installation of its kind in the 
United Kingdom. The economisers will be of the steel gill 
welded type by E. Green & Son, Ltd. 


First Unit Ready in 1966 


Associated Electrical Industries, Ltd., have received an 
order from the C.E.G.B. valued at nearly £14 million for 
2,000 MW of generating plant for the station. This 
comprises four 500 MW, 3,000 r.p.m. single shaft turbo- 
generators, condensing plants and auxiliary turbine driven 
boiler feed pumps. The first unit is due for commis- 
sioning in 1966 and all four units are scheduled to be in 
operation by 1968. 

The single shaft unit of 500 MW is a later development 
of the 550 MW double shaft unit already being manu- 
factured by A.E.I. which is the highest rating of unit so 
far ordered in this country. 

The 500 MW design, which concentrates the maximum 
capacity up to the present in a single shaft unit, will 
result in the most economical genera- 
tion project in terms of capital and 
operation costs and thermal efficiency. 
The unit will consist of a five- 
cylinder, 3,000 r.p.m. reheat turbine for 
steam inlet conditions of 2,300 p.s.i.g., 
1,050°F, the steam being reheated 
after the first high pressure cylinder 
to a temperature of 1,050°F. The 
turbine is directly coupled to a 
500 MW _ two-pole generator and 
hydrogen and water are used as 
cooling media. 

A quantity of steam is tapped off the 
turbine after the high pressure cylinder 
to supply a turbine of approximately 
15,000 b.h.p. output for driving the 
main boiler feed pump. : 

The main turbine consists of high 
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pressure, intermediate pressure and three low pressure 
cylinders. The rotor of each cylinder is supported by two 
bearings and all rotors are solidly coupled together. The 
assembly of cylinders is anchored to the foundations at the 
low pressure end, the rotor assembly being fixed relative 
to the cylinders by a thrust block at the high pressure end. 
The design incorporates devices to accommodate with 
safety the large differential expansion between rotors and 
cylinders calculated for a machine of great length. A.ELI. 
turbovisory equipment to supervise closely differential 
expansion, rotor eccentricity and vibration is included in 
the plant. 

The steam exhausting from the h.p. cylinder passes to 
the reheater and re-enters the turbine in the centre of the 
double-flow intermediate pressure cylinder. The steam 
exhausting from each end of this cylinder is distributed by 
pipes to the three |.p. cylinders, each of which is arranged 
for double flow. The six exhausts from the turbine are 
connected into an exhaust piece to which the condenser is 
bolted. The condenser is of special design and is arranged 
axially under the turbine. The designed condenser 
vacuum is 28-7in Hg at full load. 

A turbine of about 15,000 b.h.p. capacity operates in 
conjunction with the main turbine for driving the main 
boiler feed pump. The steam supply is taken from the 
main turbine after the high pressure cylinder. This turbine 
is arranged as a bled steam, back pressure machine, the 
steam tapped from the various stages and the exhaust steam 
is used for feed water preheating. The feed heaters are 
to be supplied by Hick, Hargreaves & Co., Ltd. 


Generator Design 


The generator is designed for three-phase, 50 c/s, 
22 kV, 0-85 power factor and 0-4 short-circuit ratio. The 
generator is cooled by hydrogen at 45 p.s.i. and, in 
addition, the stator windings are direct water cooled. The 
stator conductors are in the form of hollow copper tubes, 


Artist’s impression of 500 MW A.E.I. turbo-generator 


/ 
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Perspective cut-away view of 500 MW generator 


through which cooling water is circulated between mani- 
folds at both ends of the windings. The water is passed 
in closed circuit through heat exchangers where the heat 
generated in the stator windings is extracted for return 
to the feed water system and thereby recovered in the 
turbine cycle. 

The generator rotor and the stator core are cooled by 
hydrogen at a pressure of 45 p.s.i. The rotor consists 
of a solid forging with windings arranged for cooling in 
direct contact with the copper. 

To carry the hydrogen into direct contact with the 
rotor copper, a series of axial and radial passages are con- 
structed by grooving the copper axially and punching 
slots radially through each turn. Hydrogen is fed to the 
radial slots through openings in the insulation arranged 
at intervals along the length of the coil and after passing 
axially through the grooves is discharged to the air gap 
from adjacent radial slots. This arrangement ensures 
uniform cooling throughout the length of the rotor. For 
cooling, the stator core hydrogen is circulated by fans 
mounted on the shaft, through radial ducts provided in 
the core. The hydrogen circulated through the rotor and 
stator core is cooled by heat exchangers built into the 


generator casing. By using condensate as the cooling 
medium, the stator heat losses are recovered in the turbine 
cycle. 

The excitation source is a direct-coupled, four-pole a.c. 
generator, the output of which is rectified by a bank of 
silicon rectifiers directly connected to the main generator 
slip-rings. An automatic voltage regulator varies the a.c. 
generator excitation to suit the load requirements of the 
generating unit. The use of this system avoids the gear- 
box drive and large diameter heavy current commutators 
which would be necessary with direct current exciters. 

The condensers are of a novel axial design which marks 
a significant advance in the development of surface con- 
densers for handling large quantities of exhaust steam 
from large capacity turbines. Each unit has a total cool- 
ing surface of 300,000 sq ft and has been designed to 
overcome the problems of turbine foundation supports 
associated with transversely arranged condensers. Further 
features are the special provision for completely balancing 
the hydraulic thrust of the very large cooling water pipes 
and the double tube plates which enclose a pressurised 
space and eliminate the possibility of cooling water leaking 
into the condensate at the tube fixing. 


NEW LE.E. 


EACH member of the Institution of Electrical Engineers, 
other than student members, will receive a circular con- 
cerning the new divisional structure of the Institution with 
the December issue of the Institution Journal. The cir- 
cular incorporates a form on which members are invited 
to register for one or more of the three Divisions which 
will replace the Specialised Sections on 1st October, 1962. 
Members are also asked to indicate their interest in the 
appropriate professional groups within the proposed 
new Divisions. Ten professional groups are listed in 
each of the Power and Electronics Divisions of the 


DIVISIONS 


Institution and eight in the Science and General Division. 

Registration for the Science and General Division is 
open to all members, but when applying for membership 
of the other two Divisions, members are asked to give a 
brief outline of their professional interests, including 
Present occupation. This is, however, the same pro- 
cedure at present applying to registration for the Specialised 
Sections. After registration, a member will be regularly 
informed of papers, programmes and other activities of 


the professional groups he has specified and of the general 
activities of the Division or Divisions concerned. 


t 
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the NEWS 


HAMA AAO AAA 


BY GREERLECTOR’? 


Tae electrical industry successfully fought proposals 
that purchase tax should be charged on underfloor heat- 
ing systems, but now another possibility is rearing its 
ugly head. The Southern Evening Echo reports a meet- 
ing of the New Milton, Barton-on-Sea and District Rate- 
payers’ Association at which a strong protest was made 
following an announcement that the sum of £2 had been 
added to the rateable value of a number of bungalows 
for what the Rating Department considers to be an 
“additional amenity.” It was stated that two residents 
had managed to have this extra impost removed and the 
others should be similarly treated. It is extraordinary 
that a rating authority should seek to tax what is, after 
all, an alternative to other forms of heating in the home. 


* * % 


Although the residents in the area are said to be un- 
concerned at the Central Electricity Generating Board’s 
proposal to erect supergrid lines from Bangor across the 
Conway Valley into Denbighshire, the amenity societies 
are very perturbed about it. Once again it is being urged 
that the line should be buried, and the Llandudno 
Advertiser points out that 

“ After all, the Wales Gas Board managed to lay their 
grid system for gas distribution underground over a very 
long mileage.” 

This is making a virtue of a necessity. Overhead gas 
mains would really be something to protest about. 


ok * ok 


A photograph has reached me from a Japanese concern 
illustrating an incandescent filament lamp measuring about 
53 cm in diameter and 92 cm long. It is rated at 50 kW 
- which probably entitles the makers to claim that it is the 
largest lamp in the world. They also say that it can 
operate on ordinary house current—r100 volts. Perhaps 
a Japanese domestic installation could stand it, but I have 


my doubts. : 
* * * 


The traditional British open coal fire, like Charles II, is 
an unconscionably long time a-dying. Naturally, it is the 
elderly who are loath to let it go, although one member of 
the Folkestone Town Council (who is a chimney sweep) 
contended at a recent meeting that young people liked it 
too. The Council decided, however, not to provide coal 
fires in the homes for old people which it is building, but 
to install electric or gas heating. The chairman of the 
Housing and Town Planning Committee described the 


decision as far-seeing. He said that the middle-aged people 
of today were the old people of tomorrow. Those who 
would ultimately occupy the dwellings would have grown 
up in an age of electricity and gas. The Chanctonbury 
Rural Council, I see, has gone one step further. It has 
decided not to install gas in some old people’s homes in 
that Sussex area—only electricity. 


* * * 


Most people think that, apart from the deposits in 
Northern Ireland, Ireland relies for its coal supplies on 
imports, or burns peat. Yet at the recent annual dinner of 
the Irish Mining and Quarry Society in Dublin, Mr. 
Erskine Childers, Minister for Transport and Power, said 
that Irish anthracite producers had already obtained a foot- 
hold in the export market and membership of the European 
Economic Community (for which the Republic has applied) 
should provide them with an opportunity for expansion. 
But he went on to refer to difficulties in disposing of Arigna 
coal “ due to competition from imported and other fuels.” 
The Arigna output is quite small—about 65,000 tons a 
year. Of this, 45,000 tons is taken for the Electricity 
Supply Board’s local station and a limited amount for the 
Ringsend (Dublin) power station, leaving only about one- 
sixth for other purposes—a tiny amount for export, I 
should think. 


* * * 


During the last decade or so of the last century the 
Electrical Review gave much critical attention to the 
affairs of the Elmore companies, a group engaged in pro- 
ducing various copper manufactures. The accounts of 
some of these companies were briefly summarised in the 
issue of 25th December, 1891; the summaries were 
accompanied by the following note which was by no 
means imbued with the spirit of the festive season: — 

“ We regret that the accounts and reports of the above 
Elmore Companies reached us too late to give them the 
extended notice they require, but attention may be drawn 
to the absence of information of the prospects of the 
companies from a commercial standpoint, and the reliance 
by the directors on the estimates of the managing director, 
which are much the same as those other estimates which 
have not been realised.” 


* * ok 


Once more I extend my best wishes for Christmas and 
the coming year to my readers and thank all those who 
have helped me to keep these comments going during 1961. 
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eigen ee ol sn 
News of Men and Women of the Industry 


British Insulated Callender’s Cables, 
Ltd., announce that in view of the 
growth in the activities of the B.I.C.C. 
Group in recent years the chairman, 
Sir William McFadzean, is at his own 
request relinquishing the office of 
managing director in order to be free 
to concentrate on overall policy and 
the national and international aspects 
of group affairs. He remains execu- 
tive chairman. In this capacity he 
will be responsible to the board for 
supreme executive policy and the 
overall co-ordination of the company 
and group, but will delegate executive 
operation to Mr. R. M. Fairfield and 
Mr. W. C. Handley, at present 
assistant managing directors, who will 
become joint managing directors. Mr. 
H. F. Akehurst, at present assistant 
managing director, will become execu- 
tive director (export) and Mr. W. 
Fraser, at present a director, will 
become executive director (overseas 
companies). These changes take effect 
from Ist January. 


e 


Sir William McFadzean Mr. R. M. Fairfield 


Mr. W. C. Handley Mr. H. F. Akehurst 


Mr. W. Fraser Mr. F. C. Walmsley 


Mr. F. C. Walmsley, M.1E.E., 
Mem.A.1.E.E., is joining British 
Insulated Callender’s Cables, Ltd., on 
Ist January as assistant divisional 
manager of the Capacitor Division at 
Helsby, Lancs. Mr. Walmsley studied 
at Queen Mary College and London 
University, and continued his training 
with the Metropolitan-Vickers Elec- 
trical Co., Ltd., Manchester. From 
there he moved to the Micanite & 
Insulators Co., Ltd., and later worked 
with the Middlesex County Council 
and the Air Ministry. He subsequently 
rejoined Micanite & Insulators where 
for several years he has been respon- 
sible for the engineering activities in 
the high voltage bushing and insulator 
fields. He has served on Commit- 
tees of the British Electrical and 
Allied Manufacturers’ Association, the 
British Standards Institution and the 
Electrical Research Association and 
attended meetings of the International 
Electro-technical Commission and 1s at 
present serving: a second period of 
office on the Supply Section Com- 
mittee of the Institution of Electrical 
Engineers. 

Mr. P. Briggs, A.M.I.Mech.E., 
M.Inst.F., director of the North 
Eastern Region of the Central Elec- 
tricity Generating Board, has been 
appointed a full-time member of the 
Electricity Coun- 


cil, with effect 
from Ist January. 
He will have 


special responsi- 
bilities for indus- 
trial relations, 
reporting to the 
chairman of the 
Council. Mr. 
C.. T= Melling, 
who has hitherto 
been responsible 
for industrial 
relations, became a deputy chairman 
of the Council last August and has 
therefore taken over the technical 
duties discharged by his predecessor 
Sir Josiah Eccles. Mr. C, G. 
Richards, M.Sc.Tech., A.M.I.Mech.E., 
A.M.LE.E., deputy regional director 
of the North Eastern Region, will 
succeed Mr. Briggs as regional direc- 
tor, and Mr. W. Wilde, B.Sc.(Eng.) 
MLMechE., MILEE. MInstF. 
assistant regional director 
Ma oe of the South wees 
egion, will take the position 
Aaa ele position vacated 
Mr. Briggs, who received his train- 


Mr. P. Briggs 


Mr. J. C. George, Parliamentary Secretary, 
Ministry of Power, visited the headquarters 
of the Midlands Electricity Board at 
Halesowen on 13th December. He is seen 
here being welcomed by the: chairman of 
the Board, Mr. W. S. Lewis (right) and 
Mr. Garnet F. Peirson, the deputy chairman 
(centre), who will succeed Mr. Lewis as 
chairman on his retirement on 3lst 
December 


ing with Peter Brotherhood, Ltd., held 
posts at Islington and Fulham power 
stations, becoming superintendent at 
Fulham in 1945. He was chief 
generation engineer (operation) of the 
South Eastern Division of the British 
Electricity Authority between 1948 
and 1953, divisional controller, 
Merseyside and North Wales Division, 
from 1953 to 1954 and deputy con- 
troller, North West, Merseyside and 
North Wales Division, from 1954 to 


Mr. W. Wilde 


Mr. C. G. Richards 


1957. In 1957 he was appointed 
director of the North Eastern and 
Yorkshire Region. 

Mr. Richards began his career with 
Metropolitan-Vickers, with whom he 
served a college apprenticeship, join- 
ing the company’s outside erection 
staff in 1928. From I193I to 1945 he 
was — employed by the Singapore 
Municipality, first as power station 
engineer and later as_ distribution 
engineer. He was generation engineer 


‘with the Sheffield Corporation Elec- 


tricity Department before becoming, 


at vesting date, chief generation engi- | 


neer (operation) of the Yorkshire Divi- 
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sion, and has been divisional controller 
of the Yorkshire Division since 1958. 
Mr. Wilde started with the Sheffield 
Corporation Electricity Department, 
where he held several engineering 
posts at Blackburn and Neepsend 
power stations. After a period with 
the Newcastle-on-Tyne Electricity 
Supply Co. he joined the Lancaster 
Corporation as charge engineer, and 
in 1926 he became combustion engi- 
neer with the London Electricity 
Supply Corporation at Deptford East 
station. He was appointed generation 
engineer (operation) of Group II of 
London Division’s power stations in 
1948, later becoming chief generation 
engineer (operation), London Division. 


The Minister of Power has re- 
appointed Mr. Benjamin Pickup, 
C.B.E., J.P., of Gatley, Cheshire, as a 
part-time member of the North 
Western Electricity Board. Mr. G. A. 
Howe, M.A., LL.B., F.C.A., retires 
from part-time membership of the 
Board on 31st December. 


Mr. W. S. H. Whitehead, for many 
years export manager of Morphy- 
Richards, Ltd., has been appointed 
overseas marketing manager of G.E.C. 
(Domestic Equipment), Ltd. 


Mr. A. W. Bunn has retired from 
the positions of deputy general sales 
manager (home) and field sales 
manager of Hoover, Ltd., after nearly 
32 years with the company. 

Mr. P. A. D. Duffell, until recently 
manager of the Hoover organisation in 
Germany, has taken up the appoint- 
ment of field sales manager. He 
joined the company in 1951. 


George Kent, Ltd., have appointed 
Mr. R. C. Ingram to the newly created 
post of marketing 
manager. Mr. 
Ingram, who is 
44, joined the 
company as a 
student appren- 
tice in 1934 and 
later became 
manager of the 
first nuclear sec- 
tion of production 
control, which 
was__ responsible 
for the instru- 
mentation for Harwell’s first large- 
scale reactor and, later, for equipping 
both reactors at Windscale. 


The annual Ladies’ Night of the 
Association of Supervising Electrical 
Engineers was held at the Connaught 
Rooms, London, on 16th December. 
In keeping with the festive nature of 


Mr. R. C. Ingram 


the occasion, speechmaking was kept 


to the minimum, the only toast being 
that to the ladies, proposed by the 
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At the Dickens anniversary dinner of the Royal Commercial Travellers’ Schools. 


Left to right: 


Mr. George Walker, Captain P. G. C. Dickens, Sir Alan Herbert, Mr. Arthur T. Haywood, 
Sir Leslie Gamage and Mr. Cyril Harvey, chairman of the Schools’ Board of Management 


chairman of the Association, Mr. 
W. G. D. Gregg. A brief response 
was made by Lady Jackson, wife of 
the Association’s president, Sir Willis 
Jackson. Carols were sung by the 
augmented Court Singers and a 
cabaret and dancing concluded an 
enjoyable evening. 


Mr. A. Haselhurst, A.A.C.C.A., 
A.C.W.A., who has been chief com- 
mercial officer of the Yorkshire Elec- 


Mr. A. Haselhurst Mr. C. Booth 


tricity Board since 1948, is to retire on 
31st December. Mr. Haselhurst was 


commercial manager and deputy chief - 


official of the Bradford Corporation 
Electricity Department from 1941 to 
1948 and was previously with Willes- 
den Corporation and Hull Corporation 
Electricity Departments. 

Also retiring at the end of the year, 
after 40 years’ service in the electricity 
supply industry, is Mr. C. Booth, 
M.I.E.E., who has been manager, No. 2 
(Huddersfield) Sub-Area, Yorkshire 
Electricity Board, since 1952. From 
1946 to 1948 Mr. Booth was borough 
electrical engineer and manager at 
Dewsbury. 


Mr. C. R. Wheeler, C.B.E., has been 
appointed chairman of the British 
Standards Institution’s Export Panel 
which advises on matters of major 
policy in relation to B.S.I.’s work 
affecting export trade. Mr. Wheeler 
is president of the British Iron and 
Steel Federation and deputy chairman 


of Associated Electrical Industries, 


etd: 


The 150th anniversary of the birth 
of Charles Dickens and his association 
with the Royal Commercial Travellers’ 
Schools was celebrated at a dinner 
held at the Fishmongers’ Hall, London, 
on 7th December. Proposing a toast 
to the Schools, Mr. George Walker, 
O.B.E. (director of A.E.I. central ser- 
vices and company secretary), said that 
they had a very important part to play 
in the future of the country and 
would need all the support they could 
get. Responding, Sir Leslie Gamage, 
M.C., M.A. (chairman of  Pirelli- 
General Cable Works, Ltd.), president 
of the Schools, said they were 
extremely proud of the fact that 
although the Schools had been estab- 
lished well over 100 years they had 
never had, or asked for, any assistance 
from the Government. They were 
completely independent. The toast to 
the “Immortal Memory,” proposed by 
Sir Alan Herbert, was responded to 
by Captain P. G. C. Dickens, D.S.O., 
D.S.C., R.N. (great-grandson of 
Dickens). Mr. Arthur T. Haywood, 
president of appeal (managing director 
of Electrical Components, Ltd.), 
presided. 


Mr. A. C. Robb, M.Eng., Ph.D., 
A.M.1.E.E., formerly technical manager 
of Belling & Lee, Ltd., now becomes 
technical director, and Mr. J. R. 
Turrill, formerly sales manager, be- 
comes sales director. 


Mr. E. Jones has been appointed 
executive director of Field & Grant, 
Ltd. 


Mr. V. R. Prehn, managing director 
of Ruston & Hornsby, Ltd., is retiring 
on 31st December. He is succeeded 
by Mr. C. T. Alderson, J.P., M.A. 
(Cantab.), who since the beginning of 
this year has been deputy managing 
director. 


OBITUARY 


Mr. J. F. Stedman.—The death has 
occurred of Mr. J. F. Stedman, super- 
intendent electrical engineer at Fen- 
ham Barracks, Newcastle-on-Tyne. 
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Parliamentary BReport 


Increasing Borrowing Powers 


Members on both sides of the House 
of Commons were warm in their 
tributes to the electricity supply 
industry in the debate on the Elec- 
tricity (Borrowing Powers) Order, 
1961, and a similar order affecting 
Scotland. 

The Minister of Power, Mr. Richard 
Wood, who opened the debate, said 
the Government expected from the 
industry as a whole in England and 
Wales total surpluses of about £325 
million over the five-year period 
between 1962-63 and 1966-67, an 
average of £65 million a year. About 
half of this was expected to come from 
the Central Electricity Generating 
Board and the remaining half from the 
Area Boards. On present estimates 
of capital requirements, this level of 
performance represented a gross yield 
on average net assets employed of 
about 12} per cent and a net yield 
after depreciation of nearly 7 per cent. 
A performance at this new level 
implied a self-financing ratio rising 
from about $0 per cent at the beginning 
of the five-year period to nearly 60 
per cent at the end of it. All these 
figures applied to the industry as 
a whole; figures for each Board 
individually would be published when 
consultations were complete. 

Explaining the purpose of the 
Orders, Mr. Wood reminded M.P.s 
that the Electricity Borrowing Powers 
Act, 1959, gave to the Electricity 
Council and Boards in England and 
Wales and to the South of Scotland 
Electricity Board power to borrow up 
to the limits, respectively, of £2,300 
million and £135 million. It also laid 
down intermediate limits of £1,800 
million and £110 million, respectively. 
These were the limits at present in 
force. The purpose of the Orders was 
to raise those limits to the maximum 
figures provided for under the 1959 
Act. This fitted in perfectly satisfac- 
torily with the forecasts made three 
years ago. 

_ Capital requirements in the last three 
years had been rather less than was 
estimated in the case of the Electricity 
Council—£844 million instead of £850 
million. For the South of Scotland 
Electricity Board the probable out- 
turn to 31st December this year was 
about £1 million below the estimate. 
Rather more than was expected in 
1958 had been met from internal 
resources, £360 million against the 
expected £355 million. Therefore, in 
the case of those Boards the borrowing 


required was about £11 million less 
than was expected. In the case of the 
South of Scotland Board, because self- 
financing had been a little less than 
was expected, the borrowing required 
was exactly as estimated three years 
ago. 

The financial out-turn so far in the 
last three years was consistent with 
the expectations in 1958, but the plans 
for the remaining years of the period 
had changed because the demand was 
now growing at a faster rate than was 
foreseen three years ago. In order to 
meet this, the industry had had to 
accelerate plant commissioning pro- 
grammes and increase the planned 
level of investment on main trans- 
mission and distribution. The margin 
of spare capacity in the later 1960’s 
would be rather less than 25 per cent 
in average cold winter conditions and 
even smaller in the intervening years. 

The recent growth in demand and 
the technical advances of the last 
few years had made necessary a re- 
examination of the methods of pro- 
viding the additional generating 
capacity which would be necessary 
during the decade. It was now planned 
to provide by 1968 about 5,000 MW of 
nuclear capacity which would prob- 
ably reduce the industry’s capital 
needs up to 1966 by £90 million. In 
conventional electricity generation 
there had been great technical progress 
too, and the cost per kW was now 
down to £40 and in the later 1960s it 
might well be down to £35 or lower. 
Through increased thermal efficiency 
there had been a decrease in running 
costs too. 

The increased demand had led to 
the necessity for increased capacity in 
main transmission. The Central Elec- 
tricity Generating Board was planning 
to introduce a 400 kV main trans- 
mission network, and at the same time 
the increased demand also meant 
increased expenditure on the Area 
Boards’ distribution systems. He was 
fully satisfied that the industry recog- 
nised the prime importance of a high 
load factor. 

The Orders were approved. 


Rating Electricity 


_ There is to be a general review of 
the electricity rating provisions of the 
Local Government Act, 1958, after the 
new valuation lists come into force in 
1963, Dr. Charles Hill, the Housing 
Minister, has told M.P.s. 

He was answering a question from 


Mr. Leather (Con., North Somerset), 
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who had asked if the Minister was 
aware that under the Rating and 
Valuation Act, 1961, the Commis- 
sioners of Inland Revenue had con- 
siderably reduced the assessments of 
power stations, with consequent loss 
of revenue to local authorities in whose 
areas those stations were situated. 
Mr. Leather also asked if the Minister 
was ready to put forward proposals to 
compensate local authorities. 

Dr. Hill said that until the review 
the local authorities qualifying for rate 
deficiency grant received automatic 
compensation for any fall in rate 
resources. 


Nationalisation in Hong Kong 


Mr. Hugh Fraser, Under Secretary 
for the Colonies, has refused a Com- 
mons request that he should direct the 
Governor of Hong Kong to implement 
the main recommendation of the Elec- 
tricity Supply Commission’s report, 
dated December, 1959, to take into 
public ownership the two electricity 
supply companies in the colony. 

Mr. E. Thornton (Lab., Farnworth) 
asked if Mr. Fraser realised that the 
electricity companies had made it 
quite clear to the Commission that 
there was no half-way house between 


public ownership and _ unfettered 
private ownership. “Does not the 
well-known doctrinaire dislike of 


nationalisation by the present adminis- 
tration put the private electricity 
power companies in a very strong 
bargaining position ? ” he asked. 

Mtr. Fraser replied that he had full 
confidence in the way in which the 
Governor was handling the matter. 
There was no evidence that the 
present negotiations had affected the 
supply of electricity to the consumers. 
Furthermore, the restriction on the 
distribution of dividends had created 
a large reserve which could be put-to 
good use in the necessary develop- 
ment of electricity supplies in the 
colony. 


English Text of Common Market Tariff 


The Board of Trade have prepared 
an English translation of the External 
Tariff of the European Economic 
Community. This has been done 
with the permission of the E.E.C. 
Commission but the text has not been 
cleared with them nor with member 
Governments of the Community and 
the Board of Trade are solely respon- 
sible for it. 

The translation will be available in 
eleven parts and the first (Chapters 
84-89 of the Brussels nomenclature), 
which includes electrical equipment, 
was published on Tuesday (H.M. 
Stationery Office, price 4s). 


I 


sr 
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INDUSTRIAL NEWS 


Volta River Loan Approved 


HE United States Government has 

agreed to grant loans to Ghana for 
building the dam and aluminium 
smelter that form part of the Volta 
River project. 

The dam, power station and trans- 
mission lines are expected to cost 
about £70 million and take five years 
to complete. The United States is 
providing over £13 million and the 
remaining funds will come from the 
International Bank (£17 million), 
Britain (£5 million) and Ghana (£35 
million). In addition the United 
States will extend loan assistance 
totalling about £34 million, as well as 
investment guarantees, to a con- 
sortium of American companies who 
will build and operate the aluminium 
plant. It was the difficulties that this 
group experienced in getting finance 


that delayed final agreement on the 
scheme. 

Work on the project has been going 
ahead since a contract was granted to 
the Italian Impresit consortium last 
April. The contract for generating 
and transmission plant is due to be 
awarded by the end of this month. 


Hoover Extensions at High Wycombe 


Additional premises adjoining their 
High Wycombe, Bucks., factory have 
been acquired by MHoover, Ltd. 
Vacuum cleaner and polisher spare 
parts are already being manufactured 
in the new building. The total area 
of the High Wycombe factory, where 
steam-or-dry iron and spare parts for 
many of the company’s products are 
made, is now 86,276 sq ft. 


Nuclear Research Collaboration in Europe 


(THE Steering Committee of the 
O.E.C.D. European Nuclear Energy 
Agency has approved proposals for 
joint work on reactor physics, direct 
conversion of nuclear heat to electrical 
energy, electronic computation and 
data processing, and very high flux 
reactors, following recommendations 
by the Agency’s top level group on 
nuclear research, which met last 
October under the chairmanship of 
Professor Francis Perrin, French High 
Commissioner for Atomic Energy. 

It is intended to set up an inter- 
national committee charged with re- 
viewing work under way in reactor 
physics, collating and disseminating 


results, and advising on the allocation 
and co-ordination of work undertaken 


within the various national research 
programmes. 
an expert symposium will be held to 
review the present state of research 
and suggest a programme for future 
international co-operation. It. 1s 
intended to limit action in this field to 
the thermo-ionic and magneto-hydro- 
dynamic aspects of direct conversion. — 

A technical seminar on electronic 
computation and data processing is to 


POWER TRANSMISSION DISPLAY 


An exhibition is being held at the 
Science Museum on two new projects 
in electrical transmission, the cross- 
Channel power link, and the new 
400 kV overhead line crossing over the 
River Thames at West Thurrock. The 
exhibition opened on 8th December 
and will continue until mid-February. 


be arranged to examine new trends in 
this field and the possibilities for joint 
activities, for example in setting up 
centralised libraries of programmes 
and codes, or in developing specialised 
equipment for atomic energy problems. 
For very high flux reactors, a meet- 
ing of scientists is to be convened to 
discuss requirements for much higher 
fluxes than are at present, or soon will 
be, available for use in experimental 
studies such as those of changes in 
structure of nuclear materials sub- 
jected to intense irradiation. The 
possible construction and operation of 
a very high flux reactor on an inter- 
national basis, to provide a new centre 
for physical, chemical and _ other 
investigations, will also be examined. 
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Electrical Engineers Exhibition 


The Minister of Aviation, Mr. Peter 
Thorneycroft, will open the eleventh 
Electrical Engineers (A.S.E.E.) Exhibi- 
tion at 12 noon on Tuesday, 20th 
March next. Each year a_ special 
section of the exhibition is devoted to 
a particular aspect of the electrical 
industry and in 1962 the feature will 
be “Electricity in Aviation.” In a 
display area covering 5,000 sq ft the 
R.A.F. and the Ministry of Aviation 
will be showing a comprehensive range 
of electrical apparatus, accessories and 
components used in aircraft and on 
the ground. 


E.T.U. NOT TO APPEAL 


The Electrical Trades Union is not 
to proceed with its appeal against the 
judgment of Mr. Justice Winn in the 
“ballot-rigging” case. This was 
announced after a meeting of the 
Executive Council at the week-end. 
As already reported, four of the five 
personal defendants in the High Court 
case have asked for leave to withdraw 
their appeals. The fifth, Mr. Frank 
Foulkes, general president of the 
Union, has said that he will appeal 
even if he has to defend himself. He 
has been refused legal aid. 


Plessey to Manufacture 
American Switches 


The Plessey Co., Ltd., has con- 
cluded a licence agreement with 
Illinois —Tool Works Inc. of Chicago 
and its subsidiary, ITW, Ltd., of 
Slough, Buckinghamshire, whereby 
Plessey. will manufacture (at its 
Havant factory) and market the range 
of “Licon R” precision snap-action 
switches in Britain. 


On direct conversion, 


The permanent flood- 
lighting of the eastern 
face of Sydney Harbour 
Bridge has been com- 
pleted recently by Brit- 
ish General Electric Co. 
Pty., Ltd. The instal- 
lation uses some 140 
specially manufactured 
floodlights. MB/U lamps 
have been used on the 
bridge itself and the 
pylons are illuminated 
by the new 500 W 
Osram tungsten iodine 
lamps. The G.E.C. also 
supplied the lighting 
for the public spaces in 
the S.S. Canberra seen 
in the foreground 
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Industrial Turbo-Generator 


(THE first Bristol Siddeley 3 MW 

turbo-generator to be ordered 
specifically for private industrial use 
went into service on 14th December. 
The set has been commissioned by 
English Clays Lovering Pochin & Co., 
Ltd., and will be used to meet the 
demands of their china clay works in 
the St. Austell area of Cornwall. 
The company already has extensive 
steam-turbine generating equipment 
at its Nanpean central generating 
station. 

The new 3 MW set, which can be 
remotely controlled from that station, 
is sited at Bugle, some five miles away, 
and will supplement the existing 
steam-driven machinery. “The new 
plant will be used to preserve both the 


integrity of supply 
in case of a power 
failure and also at 
“on-peak” maxi- 
mum demand 
periods during the 
winter months. The 
illustration shows 
the Electric Con- 
Sit Wie tome Co: 
alternator which is 
driven by a Bristol 
Siddeleyvagmumct mere 
power gas turbine” 
Proteus engine. Advantages of the 
equipment include low capital cost, 
fully automatic operation with remote 
control for starting and shutting down, 
instant readiness at all times (equiva- 
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E.C.C. alternator driven by a Bristol Siddeley Proteus engine 


lent to spinning reserve) and high 
reliability, coupled with the fact that 
the unit is compact, entirely self-con- 
tained and requires no cooling water 
supply. 


Electrical Industry Production and Investment 


DURING 1960 sales and work done 
by the electrical engineering industry 
were valued at £1,561-9 million, an 
increase of 14 per cent on 1959. Sales 
and work done by all manufacturing 
industry were valued at £24,551 
million, an increase of Io per cent. 
Stocks and work in progress in the 
electrical industry rose by £80-4 
million or over 15 per cent and capital 


expenditure went up steeply from 


- £57-3 million in 1959 to £67-1 million 


last year. Of this, £45:3 million was 
accounted for by new plant and 


'machinery and £18-6 million by new 


building work. These figures are 
taken from an article on the 1960 
sample Census of Production in the 
Board of Trade fournal for 15th 
December. 


FERRANTI-ARON AGREEMENT 


LAST October it was announced 

that Ferranti, Ltd., were to pur- 
chase the Aron electricity meter busi- 
ness, including manufacturing tools 
and equipment, for £400,000. At the 
same time Aron agreed to change their 
name to Astaron Electronics, Ltd., 


thereby releasing the name of Aron 
Meters, Ltd., for use by a new Ferranti 
subsidiary. To mark the successful 
implementation of the agreement, 
directors of both companies: met for 
formal discussions at the Hyde Park 
Hotel, London, last week. 


Standing (left to right) : Messrs. H. L. Aldridge (secretary, Astaron Electronics), J. Prince 


(director, Ferranti), A. H. Young (director, 
(director, Ferranti), H. R. Whitfield (mana 
Robson (director, Ferranti). Seated: Messrs. 
Herbert (chairman, Astaron Electronics), $. Z. de Ferranti (managi 

R. D. Poore (director, Astaron Electronics) and F. Rostron (director, Ferranti) 


Astaron Electronics), B. Z. de Ferranti, M.P.. 
ging director, Astaron Electronics) and O. M. 
J. H. Thomson (director, Ferranti), Sir Edward 


ng director, Ferranti), 


G.E.C. Export Drive 

A new export drive is being planned 
by the General Electric Co., Ltd., 
which has appointed Mr. W. S. H. 
Whitehead, former export manager of 
Morphy-Richards, to organise a new 
attack on the export market for 
domestic equipment—from refrigera- 
tors, cookers and washing machines to 
irons and hair dryers. Its task is to 
“build up and strengthen the export 
organisation of G.E.C. (Domestic 
Equipment), Ltd., both to maintain 
and increase the business in the com- 
pany’s existing overseas markets and 
to extend it into Europe and else- 
where.” 

Mr. Whitehead spent many years 
with Morphy-Richards and _ has 
travelled in most of the world markets. 
At the, G.E.C. he joins Mr. D. A. 
Reader, formerly home marketing 
director of Morphy-Richards, and Mr. 
Charles Richards, joint managing 
director of Morphy-Richards, who was 
responsible for that company’s sales 
efforts. 


TANGENTIAL FAN DEVELOPMENTS 


The world-wide rights for the Firth 
Cleveland Laing tangential fan have 
been acquired by the Firth Cleveland 
Group. Plans are already well 
advanced for setting up an_ inter- 
national subsidiary company to exploit 
these rights on a licensing basis, and 
when formed, the new company will 
take Over existing licences previously 
issued in Germany. So far, the main 
demand has been for the electric fan 
heater, but this has since been 
extended to include clothes dryers, 
table fans, extraction fans, 
heaters, hair dryers, etc. 


storage ; 
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| Extensible 


RING MAIN TEE-OFF 


Rupturing capacity 250 MVA ASTA, Tested at 
both 6.6. and I! kV with fault making load 
breaking Isolators. 


Impulse tested 


Rust proof finish if required for outdoor 
installation. 


Many different arrangements available including 
| transformer mounting and for incorporation in 
switchboards with Oil Circuit Breaker Units. 


The following can be fitted if required: 


Spare fuse container. Ammeter. Potential 
indicator. Shunt trip. Earth Leakage trip. 
Earthing and/or testing device for Fuse Switch. 
Metering Unit with Voltage and current 


transformers. 


Leaflets Nos. 555 and 556 available to 
bona-fide applicants. 
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TEXAS SILICON CONTROLLED RECTIFIERS 


HIGHER EFFICIENCY REDUCES COSTS 


The circuit shown requires only one silicon 
controlled rectifier, thus reducing costs in 

many applications. A.C. mains voltage is 
applied to a bridge rectifier in series with the 
load. The current is controlled by operating 
the silicon controlled rectifier, which is placed 
across the bridge, as a switch. The S.C.R. 
is fired by a pulse generator which can 
be based upon a complementary bistable 
circuit using Texas 28301 and 2S701 silicon 
industrial transistors. 


Type Description Peak Inverse Max. Mean D.C. Max. Gate Max. Sustaining 
Voltage and Forward Current Current Current 
Forward Breakover required to 
@ 125°C* @ turn device on 
P.LV 
(V) 
1S600 | Stud mounted 
1S601 | device with an 
18602 | extremely small 
1S603 | gating power 
1S604 | requirement 
1S610 | Mounted ina 
IS611 | standard TO-5 
1S612 | transistor case 
1S613 | and having a 
1S614 | 1A rating 


*Stud or case temperature. 


THYRATRON ADVANTAGES WITH SEMICONDUCTOR RELIABILITY 


PRODUCED BY TEXAS FOR INDUSTRY 


TEXAS INSTRUMENTS 


LIMITED 
MANTON LANE . 


BEDFORD . 
BEDFORD,67466 . SRS UaNE 


CABLES: TEXINLIM, BEDFORD 
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Pattern of Industrial Research 


"THE main limitation on the expan- 

_sion of research and development 
activity in Britain is lack of qualified 
manpower. This is one of the findings 
of what is claimed to be the first 
investigation to attempt a qualitative 
as well as a quantitative analysis of 
research and development in British 
manufacturing industry. It was carried 
out by the Federation of British 
Industries in conjunction with the 
National Institute of Economic and 
Social Research. 

The report of the investigation,* 
published last week, says that there is 
a standing vacancy rate of about 13 
per cent overall in industry’s research 
and development departments and 
“there is no doubt that a substantial 
number of research projects are held 
up for lack of staff.” A large pro- 
portion of firms would expand their 
present research activity were adequate 
resources available. In_ electrical 
engineering the number of vacancies, 
expressed as a percentage of qualified 
scientists and engineers already 
employed on research and develop- 
ment, was I1-88 per cent for large 
firms and 37-5 per cent for small firms. 
In large specialised electronic firms 
the figure was 24-65 per cent. 

The investigation has also shown 
that as much expenditure is being 
devoted to basic research and new 
products as to improvements in exist- 
ing products and services. In the 
electrical firms analysed 9-42 per cent 
of the total research and development 
effort was basic research, 10-03 per 
cent related to minor improvements, 
11-84 per cent to major improvements, 
42-24 per cent to new products and 
22-35 per cent to technical services. 
Only 9-75 per cent of the work failed 
to contribute to a product in com- 
mercial use. Ten out of the 17 elec- 
trical firms questioned had plans for 
expanding their research and develop- 
ment effort. Excluding aircraft, the 
number of qualified scientists and 
engineers employed on Government 
work is substantial only in electrical 


engineering, where it amounts to 
about 30 per cent. 
The investigation reveals some 


interesting information on research 
associations. In the electrical industry 
these account for only 1 per cent of the 
industry’s total research and develop- 
ment expenditure, and 13 electrical 
firms out of the 34 respondents did not 
belong to a research association. The 
view held by large firms that research 


® “Industrial Research in Manufacturing 
Industry 1959/60.” F.B.I. 


H 


associations are mainly of value to the 
smaller firms did not find support in 
any replies from the medium-sized or 
small firms. Although the survey 
shows there is a demand for improve- 
ments in the external research facilities 
in engineering there is no demand for 
an increase in the number of research 
associations or of sponsored research 
institutes. 

A disturbing feature of the report 
is the lack of interest it reveals in 
research economics and the fact that 
few firms have well-established and 
sound procedures for choosing and 
reviewing research and development 
projects. 

Total employment in research and 
development departments is estimated 
at 120,000. Of the total employed 
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some 28,600 are qualified scientists and 
engineers and on average £8,750 is 
expended per qualified man per 
annum, giving a total outlay of £250 
million excluding capital expenditure. 
Expenditure in the electrical industry 
is estimated at £55,230,000 and with 
8,037 qualified men the average 
expenditure per man is £6,872. 
Chemicals and electrical engineering 
employ some 60 per cent of all the 
qualified men in research and develop- 
ment although their total employment 
is only 25 per cent of that of F.B.I. 
membership as a whole. Over 90 per 
cent of research activity is carried out 
by firms employing 2,000 people and 
over. 

Allowing for the differences in 
industrial output and the cost of re- 
search in the two countries, the survey 
shows that the level of research in 
Britain compares favourably with that 
of the United States. 


Plant for Canadian Power 


Station 


The stator of a 150 MW A.E.I. turbo-generator for Wabamun power station being shipped 
at Liverpool and (right) a c.w. pump for the set undergoing tests at the works of W. H. 
Allen, Sons & Co., Ltd. 


HE Wabamun power station of 
Calgary Power, Ltd., in Alberta, 
is being extended by the addition of a 
150 MW turbo-alternator ordered from 
Associated Electrical Industries, Ltd., 
who also supplied the two 66 MW sets 
already installed. In the accompanying 
photograph (left) the generator stator 
is shown being shipped aboard the 
s.s. Andria at Liverpool en route for 
Sorel on the St. Lawrence. Wabamun 
is about 50 miles north of Edmonton 
and at one point on the railway it has 
been necessary to remove an outcrop 
of rock to allow the stator to pass. 
The right-hand picture shows the 


second of two large pump sets which 
will supply circulating water for the set 
undergoing tests at the Bedford works 
of W. H. Allen, Sons & Co., Ltd. The 
first pump has already been shipped 
to Canada. Each unit comprises a 
48in suspended “ Allen-Stork ” mixed- 
flow condenser circulating-water pump 
and is rated at 37,800 gal/min against 
a total head of 35-6ft. They are driven 
by 500 h.p. A.E.I. squirrel-cage, drip- 
proof, 60 c/s motors. Four 33in 
suspended “ Allen-Stork” mixed-flow 
circulating-water pumps are in service 
at the Wabamun steam plant under an 
earlier contract. 
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Aluminium Foil in Telecommunication Cables 


HEN the experimental lengths of 

“ Cantat,” the Anglo-Canadian 
transatlantic telephone cable, were 
made by Submarine Cables, Ltd., it 
was found necessary to include a thin 
aluminium foil screen to improve 
attenuation measurements. ‘The same 
system will be used in “ Compac,” the 
8,000- mile Commonwealth Pacific 
telephone cable linking Canada and 
Australia. 

These lightweight telephone cables 
have an inner conductor which consists 
of a thin longitudinal copper tape, box- 
seamed tightly on to a steel strand— 
the latter providing the strength to 
withstand laying and recovery tensions. 
Polythene insulation is extruded on to 
the conductor and a coaxial return con- 
ductor of aluminium tapes is then 
applied helically. 

In the early design these tapes were 
held in position by a cotton tape 
impregnated with barium chromate as 
a corrosion inhibitor. It was found, 
however, that with this simple con- 


struction the crosstalk between the 
repeater-section lengths of cable, when 
coiled in the ship’s tanks, could 
modify the repeater gain, thus pre- 
venting accurate measurement of 
attenuation. Consequently, an over- 
lapped aluminium foil screening tape 
0-004in thick, supplied by Aluminium 
Foils, Ltd., was added. 

To avoid electrical instability due to 
random contact between the two layers 
of aluminium tape, they are separated 
by a polythene tape and a second 
polythene tape is interleaved with the 
screening tape. The impregnated 
cotton tape is then applied over the 
screening tape assembly and the whole 
cable encased in a polythene extrusion. 


Large Instrumentation Order 


George Kent, Ltd., are to supply 
instrumentation and fully automatic 
control equipment worth over half a 
million pounds to be installed at the 
new Drakelow “ C ” power station. 


CLEAN AIR EQUIPMENT 


TWO orders covering the supply 
and commissioning of forty flue dust 
monitors have been placed with the 
Electronic Apparatus Division of 
Associated Electrical Industries, Ltd., 
by Babcock & Wilcox, Ltd. The 
equipments are to be installed at 
C.E.G.B. generating stations at West 
Thurrock and Rugeley—twenty at 
each site. 

A dust monitor head will ibe 
installed in each induced-draught 
inlet duct and will, without change in 
velocity, measure the dust emission 
from the dust arresting plant before 


it enters the main duct and chimney 
stack. When the dust emitted exceeds 
the accepted level as determined by 
the Alkali Inspectorate, a warning 
device fitted to the equipment will 
operate a flashing light on the boiler 
control desk so that the operator can 
take the necessary action. 

A continuous recording of the dust 
emission will be provided during the 
operational period of each boiler. The 
time between cleaning can be as long 
as, or even longer than, 15 months. 
Similar installations have already been 
put in hand at Blyth “ B ” station. 
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COMPRESSORS FOR POLAND 

A contract for axial flow compressors 
to supply compressed air for a large 
tonnage oxygen plant in Poland has 
been awarded to Hawker Siddeley 
Brush Turbines, Ltd., by Constructors 
John Brown, Ltd. The compressors 
will be electrically driven (approxi- 
mately 6,000 h.p.). The machines are 
the first of their type to be manufac- 
tured in this country and the first to 
be supplied by a British company for 
use in a tonnage oxygen plant. _Con- 
structors John Brown are working in 
association with Mydrocarbon Re- 
search, Inc., of America, who are 
supplying the process techniques for 
the plant. 


Sunbeam Electric Acquisition 


The Lawn Care and Agricultural 
Equipment Division of the Cooper- 
Stewart Engineering Co., Ltd., has 
been acquired by Sunbeam Electric, 
Ltd. This Division makes lawn 
sprinklers, electric fencers, hedge trium- 
mers and animal clipping equipment. 
Manufacture will shortly be trans- 
ferred from Letchworth to East Kil- 
bnide. 

The Cooper-Stewart Engineering 
Co., Ltd., is now devoting the whole 
of its factory at Letchworth to the 
manufacture of compressors and 
exhausters and the company will in 
future trade under the name of Cooper 
Compressors, Ltd. 


Abattoir Electrical Installation 


Jardine & Smith (Electrical Engi- 
neers), Ltd., have been awarded the 
contract for the electrical installation 
in the new city abattoir at Man- 
chester. The value of the contract 
exceeds £94,000. 


Christmas Window Displays 


Left: Vulcanised fibre, wire pa 
; » wire, paper and ornaments have been 
7a effects in the window display at the Radiation Domestic Applian 
ristmas display at the headquarters of the General Electric Co., Ltd., will 
gifts is shown, including for the first time those bearing t 


skilfully used by Stanislaw Niczewski 
ce Centre in Baker Street, London. 
be the last at Magnet House. 
he Sobell and McMichael trade names 


sot SOR S 
pie Elvaputvnl, 


, the industrial designer, to produce 
Right: The colourful 
A wide choice of electrical 
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TRADE ANNOUNCEMENTS 


IT IS announced that Wandleside 
Cable Works, Ltd., and its associates, 
Wandleside Warren Wire Conmlctds 
and Irish Cables, Ltd., both of 
Northern Ireland, are to work in close 
collaboration with Continental Electro- 
industrie Akt.-Ges. (Kabelwerk Voh- 
winkel), which has cable works at 
Wuppertal, Wipperfriith and Bremen. 


When Venesta Foils, Ltd., was 
acquired from Venesta, Ltd., by 
Reynolds T.I. Aluminium, Ltd., it was 
agreed that the use of’ the name 
“Venesta” in connection with the 
aluminium foil business should 
eventually cease. It has now been 
decided to operate the United King- 
dom and Indian branches of the busi- 
ness by separate companies, and the 
name of the company to which the 
United Kingdom business and fac- 
tories are being transferred is 
Aluminium Foils, Ltd. The registered 
and head offices will be the same as 
those of Venesta Foils, Ltd. (Thorn 
House, Upper St. Martin’s Lane, 
London, W.C.2). 


The Pollard Ball & Roller Bearing 
Co., Ltd., announces the formation of 
the Pollard Ball & Roller Bearing Cor- 
poration, with offices at 521, Fifth 
Avenue, New York, 17. This develop- 
ment gives the Pollard organisation, 
with its Canadian subsidiary, facilities 
for further extending the company’s 
ball and roller bearing business 
throughout North America. Mr. J. L. 
King, chairman of the Pollard Ball & 
Roller Bearing Co., is president of the 
corporation. The resident director is 
Mr. F. W. Herlitz, director of the 
Western Steel. International Corpora- 
tion in New York. 


Radiation, Ltd., is to acquire the 
domestic appliance interests in 
Australia of Coates & Co., Ltd., and 
its subsidiary, Radcoates (Pty.), Ltd., 
subject to the approval of the share- 
holders of Coates & Co. 

The Radiation Group business in 


SUBSTATION SWITCHGEAR CONTRACT 


An order worth approximately 
£250,000 has been placed with the 
Switchgear Division of Associated 
Electrical Industries, Ltd., in connec- 
tion with a new 275/33 kV substation 
at Aldwarke in the C.E.G.B. North 
Eastern Region. Included in the con- 
tract are three 275 kV, 15,000 MVA 
lenticular tank oil circuit-breakers. 
The substation will provide an in- 
creased supply to the Park Gate Iron 
and Steelworks, Rotherham. 


’ 


Australia has formerly been carried on 


partly through an agency and manv- | 


facturing agreement with Coates & Co. 
and partly through a wholly-owned 
subsidiary, Parnall (Australia), Pty., 
Ltd. 


The Agron Manufacturing Co., Ltd., | 


have been appointed agents of G. Rau, 
Pforzheim, West Germany, manufac- 
turers of contacts of all kinds, thermo- 
bimetals, precision tubes, silver solder, 
and plated sheets, wires and tubes. 


Lansing Bagnall, Ltd., manufac- 
turers of battery electric fork lift trucks 
and industrial tractors, have formed a 
new company, Lansing Bagnall Inter- 
national, to co-ordinate all European 
trading and the work of Lansing 
Bagnall A.G., of Zurich. The new 
company will be based at Glarus, 
Switzerland. 


The Southern Area office of Fielden 
Electronics, Ltd., has been moved to 
larger premises at 181-183, Earls Court 
Road, London, S.W.s5 (telephone: 
Freemantle 7866). 
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| TRANSFORMERS FOR TANGANYIKA 


Final assembly work on one of eighteen 
33 kV outdoor-type voltage transformers 
which have been ordered from Foster 
Transformers, Ltd., for export to Tangan- 


yika. The order was placed through 


Balfour Beatty & Co. 


RHEOSTATIC 


THE Rheostatic Co., Ltd., manufac- 
turers of “Satchwell” automatic 
controls and a member of the Elliott- 
Automation Group, announce that in 
1962 a start will be made on the build- 
ing of a £500,000 factory in the new 
town of East Kilbride, near Glasgow. 
With an area of 200,000 sq ft, this 
factory will eventually be a completely 
self-contained manufacturing unit, and 
by the end of the year it is envisaged 
that some of the Satchwell production 


EXPANSION 


at present carried out at Frimley will 
be transferred to the East Kilbride 
factory. The space released at Frimley 
will be used for further expansion of 
Elliott Bros. (London), Ltd., in certain 
specialised fields. 

The rearrangement of the group’s 
production plans in this way will allow 
some rationalisation of the Rheostatic 
Co.’s four factories and this will further 
permit the increased production which 
will be required. 


Calendars and Diaries 


“OUR HERITAGE” is the title of the 
attractive wall calendar received from 
C. A. Parsons & Co., Ltd. . Each 
monthly sheet includes a coloured view 
of a typical British scene. 

Beauty spots in Britain have also 
been chosen for the 1962 calendar of 
Hawker Siddeley Industries, Ltd. 

A useful wall calendar on stout 
cardboard with a “ Boldefigger ” daily 
pad has been sent by Lindsay & 
Williams, Ltd., makers of “Meg- 
ohmoid ” products. 

The scenes depicted on the C.I.B.A. 
calendar are from the Rhineland and 
the descriptive matter is given in five 
languages. 

Striking coloured views of Swiss 
mountain scenery appear on each page 
of the calendar received from Brown 
Boveri. 


The desk calendar sent by Bill 
Switchgear, Ltd., has daily slips each 
bearing a quotation. 

“London Scenes” is the title of the 
Vactric Engineering calendar for 1962, 
each two-monthly sheet of which bears 
a reproduction of an early nineteenth 
century print by Thomas H. Shepherd. 

On the reverse side of each monthly 
slip of the desk calendar received from 
Brook Motors, Ltd., appears an illus- 
tration of a steam locomotive, from the 
1829 “ Rocket ” onwards. 

The diary received from Marconi 
Instruments, Ltd., contains useful data 
and maps of England and the world. 

The 1962 diary of Tube Investments, 
Ltd., is bound in soft leather and 
again includes information on inter- 
national air lines and London hotels 
theatres and clubs. : 
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BATTERY CHARGER PLUG 


The “ Andec” battery charger plug 
made by ANDEC, Ltp., Bennet Road, 
Reading, Berks., provides a 1 A d.c. 
charge for 6 or 12 V batteries from a 
230/250 a.c. mains supply. Basically 
the unit consists of a transformer and 
rectifier housed within a plug measur- 
ing 2in by 2hin by 2#in. Blue-grey 
“ Polypropylene ” is used for the body 
moulding. Hermetically sealed silicon 
diodes of “computer” quality are 
employed in the bi-phase rectifying 
circuit. 

Three types are at present in pro- 
duction, two of which cater for 3-pin 
15 A and 3-pin 13 A outlets. The 
third type is devoid of pins and has a 
short length of mains cable per- 
manently attached, the free end being 
available for fitting any suitable mains 
plug. All are available for charging 
either 6 or 12 V batteries. An adaptor 
is also available to convert any 12 V 
charger to 6 V operation. 

An ingenious form of current meter- 
ing is provided by a “festoon” fila- 
ment lamp connected in series with 
the negative output lead which also 
acts as an output fuse. Variation of 
light output gives a direct indication 
of the magnitude of charging current 
flowing. This, in turn, shows the 
state of the battery. Under typical 
conditions of charging a “run down” 
battery, the initial light output of the 
lamp would be high, falling steadily 
to near extinction when the battery 
was fully charged. Should an internal 
fault occur, a primary cartridge fuse 
rated at 1 A will protect the unit from 
serious damage. 

The price of the unit (all types) is 
£1 19s 6d complete with 8ft leads, 
battery clips, etc. 


DECORATIVE LAMP 


The incandescent lamp that won the 
grand prix at the 1960 Milan Triennale 
for Finnish designer Tapio Wirkkala 
is to be marketed in the United King- 
dom. Made by Airam AB, of Helsinki, 
the lamp has a decorative shape and 
can be used without a shade. It is 
comparatively large in relation to the 
wattage, and the light from the fila- 
ment is evenly dispersed through the 
surface by a layer of powder com- 
posed of silica and titanium oxide. 


NEW ELECTRICAL 


EQUIPMENT 


“ Andec”’ CP 12/15 charger plug for use 


from a 15 A socket outlet 


The lamp is available in two shapes, 
WIR 105 and WIR 85, each in 4o and 
60 W sizes at 240 V and with bayonet 
or screw fittings. The WIR 105 lamp 
is diamond shaped and is 54in long, 
the WIR 85 being slimmer and 82in 
long. The lamp has an average life 
of 1,500 hr and can be obtained in 
four colours—white, red, yellow and 
blue. The filament is a normal single 
spiral and the gas filling is a mixture 
of argon and nitrogen. 

The price of the white lamp is 
12s 6d including purchase tax. The 
United Kingdom importer and distri- 
butor is A. A. KAaLev, 38, Endlebury 
Road, London, E.4. 


DOUBLE-ACTION MICRO-SWITCH 


The M.S. 10 double-action micro- 
switch now being marketed by CHIL- 
TON ELECTRIC  PRODUCTs, Lip, 
Hungerford, Berks., has been designed 
to ensure rapid contact separation. 
Any unstable condition is limited to a 
detached actuating fork and is not 
transmitted to the contacts. The 
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Power Centre ‘‘ Hi-duct”’ 
suspension trunking 


Chilton double-action micro-switch 
Left : Wirkkala decorative lamps 


operating plunger starts the first snap 
action of the actuating fork, which 
changes its position rapidly, knocking 
in free movement on to the contact 
carrier which in turn snaps over to the 
opposite contact. The actual contact 
pressure is generated by a second 
spring—pulling up or down on the 
contact carrier—and is thus main- 
tained at a constant level, indepen- 
dently of the position of the operating 
plunger. Contact pressure is further 
reinforced by the pressure of the 
actuating fork and its spring, which 
readers the switch immune to shock 
and vibration. 


TRUNKING SYSTEM 


A suspension trunking system has 
been introduced by the POWER CENTRE 
Co., Ltp., Wednesbury, Staffs., under 
the name of “Hi-duct.” It is suffi- 
ciently rigid for only infrequent 
suspensions to be needed. Outlets 
can be fixed at any point. Tiere is a 
wide range of accessories including 
cover sections, couplings, suspension 


rn 
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brackets, hanger clips, etc. These 
accessories and standard fittings are 
fixed to the trunking without cutting 
or drilling and without impeding the 
removal of cover sections. 

The trunking is made of 18 s.w.g. 
galvanised steel with a cover section 
of 24 s.w.g. material. It is supplied in 
12ft lengths complete with couplings, 
and the cover sections are in 6ft 
lengths. Fastening of the cover section 
to the trunking is achieved by a spring 
action. A friction coupling provides a 
joint between trunking lengths, and 
complete earth continuity. 


MEASURING INSTRUMENT 


_ Direct current voltage and resistance 
values can be measured to an accuracy 
of +0-1 per cent of full scale with the 
F. W. Bell Model 61 “ Digimeter,” 
available in this ‘country through 
LIVINGSTON LABORATORIES, LTD., 31, 
Camden Road, London, N.W.1. Volt- 
age measurements over five ranges 
from 0 to 100 mV to 0 to 1,000 V are 
made by backing the unknown against 
a comparison voltage whose value is 
shown on a three-digit dial system. 


Bell ‘« Digimeter”’ available from 
Livingston Laboratories, Ltd. 


Oryx soldering tweezers 


Dawe variable phase adaptor 


This voltage uses a Weston cell as a 
reference and null indication is given 
by a front panel meter. 

For resistance measurements the 
“Digimeter” is operated as a precision 
Wheatstone bridge and covers from o 
to 100 2 too to 1 MOQ with a resolution 
of +0-I per cent on all ranges except 
the top. Tle instrument is supplied 
from self-contained batteries, making 
it portable, and it has an output for 
meter or recorder calibration. 


MINIATURE SOLDERING TWEEZERS 


A soldering instrument has been 
developed for precision soldering in 
laboratories and on production lines 
with micro-miniature circuit modules, 
diodes, transistors, other semiconduc- 
tors, relays, etc., by Oryx Electrical 
Laboratories, Ltd. The instrument is 
in the fonm of a pair of tweezers having 
gyin tips with a separate heating 
element in each tip. The elements 
operate at up to 554°F tip temperature 
from a 6 V supply. These soldering 
tweezers are marketed in the United 
Kingdom by W. GREENWooD ELEC- 
TRONIC, LtTp., 677, Finchley Road, 
London, N.W.2. 


CIRCUIT MAGNIFICATION METER 
Continuous measurement is one of 

the features of the circuit magnifica- 

tion meter, the C.M.1, produced by 


Advance Components circuit magnification 
meter 
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ADVANCE COMPONENTS, LTp., Roebuck 
Road, Hainault, Essex. It is designed 
for measurements of circuit magnifi- 
cation (Q), inductance and capaci- 
tance over a frequency range of 100 
kc/s to 100 Mc/s. The internal carrier 
level is stabilised so that during the 
course of measurement the signal 
level does not have to be reset. For 
capacity measurement the normal 
ranges are 10-70 wuF (+1 muuF) and 
40-600 “uF (+2 per cent). 

The instrument also has a specially 
low capacity range on the internal 
standard of 10 to 70 pF and facilities 
are provided for the comparison of the 
Q of coils over the range +10 per cent, 
which makes it suitable for (batch 
testing. A socket is provided for the 
use of an external Q indicating meter 
of 100 A full scale deflection. A 
“Voltstat” constant voltage tnans- 
former eliminates errors that might 
arise from supply voltage fluctuations 
and improves the overall stability of 
the instrument. 


VARIABLE PHASE ADAPTOR 


A range from d.c. to 10 Kc/s and 
balanced 3, 4, 6 and 8-phase outputs 
as well as a steplessly variable 0-360° 
phase is offered by the Type 446 
variable phase adaptor made by DAWE 
INSTRUMENTS, LtTp., Western Avenue, 
Acton, London, W.3. The instrument 
accepts any quadrature signals up to 
5 V r.m.s., two input terminals for o° 
and 90° phase being provided. Eight 
d.c. coupled phase invertors feed a 
steplessly variable potentiometer pro- 
viding balanced output signals at eight 
symmetrically spaced terminals. The 
180° and +90° signals are obtained 
by phase inversion of the inputs. 
Symmetrical cross-coupling between 
each pair of phases provides the four 
intermediate phases. The six-phase 
output is derived from a symmetrical 
phase division of the four-phase 
output. 

The variable phase output is adjust- 
able against a dial with linear calibra- 
tion in 360°, with an accuracy of +2 
per cent. Minimum load resistance 
is 20 kQ, Accuracy of the multi- 
phase outputs is +1 per cent. Equality 
of amplitudes is pre-set and main- 
tained to within less than I per cent 
for normal mains voltage variation. 
Minimum load resistance is 2 kQ. If 


IOI4 


the instrument is used with accurate 
oscillators, distortion is less than I per 
cent. Power consumption is about 
too W. The instrument, measuring 8; 
by 13 by 123in high and weighing 
18 lb, costs £160. 


FOOD MIXER 

A medium sized electric food mixer, 
the “Burcomix,” is now being 
marketed by Burco, Lrp., Burnley, 
Lancs. It is fitted with a universal, 
series wound, three-speed motor 
claimed to give average no-load speeds 
of 750, 600 and 450 r.p.m. respectively. 
A single-pole switch combines the 
functions of on/off switch and speed 
control. The body and handle of the 
mixer are made of “ Cycolaic,” a non- 
toxic plastic material, and the gears 
are moulded in nylon. The stand, 
from which the mixer is detachable 
for use as a portable machine, is made 
from a “ Mazak” die-casting and rests 
on four rubber feet. To aid mixing, 
the stand has a revolving base. The 
beaters are of chromium plated steel 
and the bowl is made of heat resistant 
glass. 

The mixer, complete on stand with 
bowl, is 114in high by Ioin wide by 
81in deep and weighs 9; lb. The 


“Burcomix”’ electric food mixer 
(Burco, Ltd.) 


mixer only, with beaters, weighs about 
33 lb. The finish is white and blue 
_and the price is £13 13s 9d, including 
purchase tax, complete with bowl and 
stand. A wall storage hook is also 
available price 2s 6d. 


INFRA-RED HEATER 


The new “Como” infra-red heater 
now being marketed by R. S. Stoxvis 
& Sons, Lrp., 12/16, High Street, 
Walton-on-Thames, Surrey, is fitted 
with two 1 kW quartz elements, each 
operated individually by press-button 
switches. For added convected heat 
a channel round the back of the reflec- 


“Como”? 2kW infra-red heater (R. S. Stokvis 
& Sons, Ltd.) 


tor has top and bottom louvres. The 
heater, which is designed as a floor 
model, weighs 93 lb and measures 19in 
by 144in by gin. The finish is in blue 
and citron and the price, including 
purchase tax, is £10 1os 8d. 


TABLE GRILL 

The latest item to be introduced by 
the INFRA-HEaT Co., LTp., 22, Clifton 
Road, London, W.9, is the “ Mini- 
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Infra-Heat Co.’s ‘* Minigrill” 


grill,” a multi-purpose electric contact 
grill only 6in in diameter. Both the 
top and bottom plates of the grill are 
heated (total loading 600 W); thus it 
can be used in either the open or 
closed positions. The pre-heating time 
is only 4 minutes and normal cooking 
times are stated to be 1 minute for 
steaks, 15 seconds for bacon and 13 
to 24 minutes for fish. The top plate 
is self-adjusting, enabling food up to 
1in in thickness to be cooked. It has 
a highly polished outer casing and is 
fitted with a heat-proof manipulating 
handle. The total weight of the appli- 
ance is 63 lb and the price is £5 12s 6d. 


COMMERCIAL VEHICLE DEVELOPMENTS 


TWO items of electrical equipment 
for commercial vehicles have recently 
been announced. A Sin diameter 
axial-type starter for diesel engines 
produced by C.A.V., Ltd., weighs 17 lb 


less than a comparable 6in unit. The 
complete armature assembly and 
pinion moves forward axially to 


engage with the engine flywheel gear 
ring. 

Normally, the anmature is held in 
the disengaged position by a spring 
at the commutator end of the machine, 
the armature being axially out_ of 
register with the pole shoes. The field 
comprises an auxiliary and main series 
winding and a shunt winding. When 
an integral solenoid is energised, its 
first stage contacts close, bringing the 
auxiliary series and shunt windings 
into circuit. These cause the anma- 
ture to revolve slowly and move for- 
ward to register with the pole shoes. 
As the pinion meshes with the gear 
ring, a trigger catch projecting from 
the solenoid is tripped, closing the 
solenoid second stage contacts and 
energising the main series winding. 


The starter can then turn the engine 
over. 

A spring-loaded multi-plate clutch 
is incorporated to protect the starter 
in the event of an engine backfire or 
an excessive starter overload. The 
pinion is maintained in mesh by 
“hold on” windings, energised while 
the push-button is pressed. The 
nominal rating of this 24 V unit is 
6 hp. 

A 24 V, 1,750 W ac. generator 
developed by Simms Motor Units, 
Ltd., incorporates a three-phase star 
wound stator and a rotor with a 
single energising coil fed from two 
slip-rings in the rectifier compartment. 
Also in this compartment are six 
silicon diodes, mounted on cooling 
fins, forming the main three-phase 
bridge rectifier, and three further 
diodes which prevent reverse current 
flowing to the field during shut-down 
and provide a convenient means for 
connecting a warning light. The 
machine weighs 50 lb. The maximum 
output is at engine idling speed and 
is 70 A cold or 60 A hot. 


C.A.V. axial starter and Simms a.c. generator for commercial vehicles ¥ 


7 <1. 
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47 (ADVT) 
] 
in black or ivory and wall models can be equipped with with ivory fascia 


optional fitments to satisfy a wide variety 
of ventilation requirements. 


| 
| WINDOW MODELS The Vent-Axia range of elegant window WALL MODELS 
| 


% Inbuilt automatic shutter to prevent 
backdraught. 

3. Choice of control : Single Direction 
(Type SD) or Reversible (Type R), 
both giving three speeds including 
boost for extra performance. 


6” 


Here 1s ventilation, just as you want it, 
at the turn of a switch. 


VanieAyda 


60 Rochester Row - London SWI 
Telephone: VICtoria 2244 


BRANCHES AT GLASGOW * MANCHESTER 
BIRMINGHAM ° LEEDS 
NEWCASTLE-UPON-TYNE - BRISTOL 


[ 7 
= 
ae 


A MEMBER OE THE HALL-THERMOTANK GROUP 


71° 


9” 


CONTROL SWITCH 
TYPE R 


12” 


CONTROL SWITCH 
TYPE SD 
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akes the lead.. 


DOUBLE SECURITY 


The Members of the 

ASSOCIATION OF STEEL CONDUIT MANUFACTURERS 
are united in their determination to maintain the 
HIGH AND CONSISTENT QUALITY OF THEIR PRODUCTS, 


THE A.S.C.M. MARK 


is a guarantee of the fulfilment of this intention and also to the 
fact that A.S.C.M. Conduit conforms to B.S. Specification 31. 


A.S.C.M. methods of production and the self-imposed high 
standards achieved ensure just that 


EXTRA SATISFACTION AND SECURITY 


by which Architects and Consulting Engineers can make 


absolutely sure of the reliability of the electrical installations 
for which they are responsible. 


SPECIFY A.S.C.M. 
AND ENJOY THIS DOUBLE SECURITY 


Association of Steel Conduit Manufacturers, S96 Hagley Road, 
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A.S.C.M. MEMBERS 


General Electric Co. Ltd. 
Incorporating: 

The Oriental Tube Co. Ltd. 
Metallic Seamless Tube Co. Ltd. 
Monmore Tubes Ltd. 

Simplex Electric Co. Ltd. 
Incorporating: — 

Credenda Conduits Co. Ltd. 

Simplex Conduits Ltd. 

Stella Conduit Co. Ltd. 
Walsall Conduits Ltd. 

Electrical Conduits Ltd. 
Hildick & Hildick 


Birmingham, 16. 


Zhy-f) 
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Financial Section 


STOCKS and SHARES 


STOCK EXCHANGE markets seem 
likely to end 1961 with activity at an 
ebb even lower than the seasonal 
normal, and with industrial share 
prices at a level some 20 per cent below 
the peaks established in the early 
months. Over the whole twelve 
months, however, the averages are 
likely to be down by only about 4 per 
cent, or by less than half the deprecia- 
tion of the year before. In the face 
of so many unknown factors in the 
situation, investment interest may, it 
is thought, be slow in returning after 
the holiday, but if buyers are cautious 
about committing themselves, the 
behaviour of markets in recent weeks 
has at least suggested an equal reluc- 
tance to be parted from good holdings 
on present terms. 


E.M.I. Prospects 

Sir Joseph Lockwood’s review at 
this month’s annual meeting of Elec- 
tric & Musical Industries was among 
the more encouraging of recent state- 
ments from company chairmen. With 
the usual reservations, he envisaged an 
increase in the current year’s group 
sales to the neighbourhood of {£90 
million, which would represent a 9 per 
cent expansion on top of the 20 per 
cent growth recorded in 1960-61. On 
the subject of profits he was less 
definite: he expected them to be 
higher, but hesitated to make a fore- 
cast in these times of intense competi- 
tion. As known previously, the net 
surplus for the year ended in June, 
after deduction of increased provisions 
for depreciation, taxation and interest, 
came out just about level with that of 
1959-60. It gives approximately two- 
fold cover for the unchanged 173 per 
cent dividend, on the basis of which 
the ros shares at 43s 6d yield 4 per 
cent. 


Group Interests 

Among many points of interest in 
the E.M.I. chairman’s review was the 
breakdown of the latest turnover 
figures into their component parts. 
With the inclusion of amounts for two 
full years from the relatively new 
members of the group, Morphy- 
Richards and Ardente, the rise in turn- 
over between 1959-60 and the last year 
would have been limited to 2 per cent, 
this being the net result of improve- 
ments of 8 per cent in records and of 
13 per cent in electronic capital goods, 
against an II per cent fall in sales of 


household appliances, radio and tele- 
vision sets, and little change in other 
products such as magnetic tape and 
hearing aids. In references to trade 
in household appliances, Sir Joseph 
said that as a whole the market had 
not yet been purged entirely of sur- 
plus stocks of refrigerators, washers 
and similar equipment, but looking 
ahead he detected reasons for more 
confidence. 


Eleco Progress 


Shareholders of Eleco also heard at 
the last annual meeting an encouraging 
review by their chairman about the 
outlook for the business. He saw the 
company as being on the threshold of 
a considerable step forward in activity, 
leading to increased prosperity. The 
acquisition of Bell & Webster Indus- 
tries had greatly improved their com- 
petitive powers in the field of street 
lighting, which had grown to be the 
major part of the business, and he 
expected increasingly good results 
from recent agreements with Philips, 
Eindhoven, with a view to the sale of 
some products in all parts of the 
world. Results for the latest year 
covered a fifteen-month accounting 
period, but on an annual basis the 
dividend is taken as 20 per cent, paid 
from earnings equivalent to 24 per 


cent on the ordinary capital of 
£683,000. At 11s the 2s shares yield 
just under 33 per cent. They have 


more than doubled in value this year. 


I.C.T. Results 


There is no change in the dividend 
of International Computers & Tabula- 
tors at a total of 11} per cent, but the 
rate of progress revealed in the pre- 


liminary statement on profits for the 


year ended in September supported 
in every respect the status of the com- 
pany’s £1 shares as a leader among 
the industrial market’s “growth” 
stocks, as expressed in a quotation in 
the neighbourhood of £5 and a yield no 
higher than 2} per cent. In com- 
parison with last year’s figures, the 
published trading profit is up by 20 
per cent at £9-5 million and the net 
surplus, after the heavy depreciation 
charges of £5-2 million and other pro- 
visions, by II per cent at £1-6 million. 
Since, moreover, it is the company’s 
practice to write off at once much 
heavy expenditure on training, systems 
study, etc., the financial benefits of 
which do not accrue until later years, 


IOIS 


the figures evidently understate the 
extent of actual progress. Although 
the year’s retained profits plus depre- 
ciation charges (described nowadays 
as the “cash flow”) amount to around 
£6; million, the scale of capital 
expenditure points to further issues in 
course of time. 


Falk, Stadelmann 


Thanks largely to the company’s 
electrical activities, the improvement 
in the results reported by Falk, Stadel- 
mann for 1960-61 is being continued 
into the current year. Sales both for 
the home and export markets were said 
at the recent meeting to be showing a 
satisfactory increase throughout the 
group. Good progress was mentioned 
in particular by the sections concerned 
with lighting, domestic equipment and 
floor warming: for cables, conditions 
were still difficult but showed some 
signs of improvement. Dividends 
totalling 82 per cent go half way 
towards restoring last year’s cut in the 
rate from 10 to 73 per cent. The £1 
shares have improved to 23s 6d since 
the appearance of the report and offer 
a yield of nearly 74 per cent. 


Preference Shares 

With War Loan fairly steady on a 
yield basis of 62 per cent, returns of 7 
per cent and over have become com- 
mon in the lists of industrial preference 
Shares onus Oller wm lnestiemelecrncal 
market, English Electric 64 per cent 
preference have been available lately 
at 17s 9d to yield a fraction over 7} per 
cent, and returns of over 74 per cent 
have been offered by A.E.I. 43 per 
cents at 11s 9d and G.E.C. 73 per cents 
at 19s 6d. The 6 per cent issues of 
B.I.C.C. and Crompton Parkinson have 
both been quoted around 17s to give a 
little more than 7 per cent, and E.M.I. 
54 per cents at 14s 9d to pay 73 per 
cent on the money. 


Holophane Results 

A larger volume of business was 
handled by Holophane during the year 
ended last June, but the effect of in- 
creased costs of materials and operat- 
ing expenses left trading profits at very 
much the same level as for the previous 
twelve months. The dividend is again 
being brought up to a total of 30 per 
cent. This absorbs, as before, the 
greater part of the disposable surplus 
of £55,000, and provides a yield of over 
9 per cent on the 5s shares at a price of 
16s 3d. 


ee eee 
Publication of our weekly table of price 
changes in electrical investments will be 


resumed in the issue of 5th January 


_—————S 
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REPORTS and DIVIDENDS 


Firth Cleveland, Ltd.—The chair- 
man, Mr. Charles Hayward, in a 
report to members, says that the group 
has been affected by the “Little 
Budget ” and its consequences, as well 
as by strikes among some of the 
principal customers. With regard to 
current conditions, he says, results in 
the retail division are satisfactory. 
Recent developments have cleared the 
ground for a closer integration between 
Broadmead and the rest of the divi- 
sion, and the directors are confident 
that it will bring substantial rewards 
in the future. 

Negotiations are being concluded for 
the purchase of a small compact retail 
group in an area where the group is 
not strongly represented at present 
and “valuable manufacturing rights ” 
have been acquired recently for the 
Engineering Division. The group has 
also just bought, and is now in a posi- 
tion to exploit, the Firth Cleveland 
Laing tangential fan patents through- 
out the world, in addition to the 
United Kingdom rights. The inventor 
will be joining the group and will 
direct some modern laboratories being 
set up in Germany. Already three- 
quarters of a million fan components 
will have been manufactured in 
Europe this year before the activity 
has fully started, and the ultimate 
potential will be considerable. A 
policy of issuing licences in order to 
accelerate and maximise the growth of 
this activity throughout the world with 
minimum investment will be adopted. 


Radio Rentals, Ltd.—Group trading 
profit for the year to 31st August 
last increased from £5,742,065 to 
£6,497,337. After increased taxation 
and depreciation, etc., the profit 
balance of £1,570,401 is slightly less 
than last year (£1,573,987). A final 
dividend of 1otd per 5s share is 
announced, making a total of Is 14d, 
compared with Is for 1959-60. 


International Computers & Tabula- 
tors, Ltd.—Pre-tax profits for the year 
to 27th September, 1961, increased by 
over £14 million, from £7,925,000 to 
£9,506,000. As forecast, the dividend 
is maintained at 2s 3d per £1 share on 
capital increased to £123 million by 
a one-for-four rights issue. The final 
dividend is 1s 5d. 

It is pointed out that I.C.T.’s rapid 
growth in the computer and electronic 
field is involving heavy expenditure on 
training, systems study, and so on, 
which, as in the case of research 
expenditure, is written off at once 
although the corresponding financial 
benefit lies entirely in the future. But 


for this factor, the year’s growth in 
profit would have been materially 
greater, it is added. 


Duport Profits Down.—Profits of 
Duport, Ltd., for the year ended 31st 
July last amounted to £2,014,991 
(before tax of £959,904), compared 
with £2,614,036 for the previous year, 
a reduction of nearly 23 per cent. 
Announcing a final dividend of 5d per 
share (81 per cent), thus maintaining 
the total for the year at 8d per share 
(134 per cent), the chairman, Mr. WH IL 
Barrows, reports that trading results of 
the electrical division have improved 
but are still unsatisfactory. Duport 
owns the Revo Electric Co., Ltd. 


Philips Incandescent Lamp Works 
Holding Co. have announced an 
interim dividend of 6 per cent, which 
is equivalent to last year’s interim of 5-7 
per cent, after allowing for a scrip issue. 


Kerry’s (Great Britain), Ltd., has 
acquired the ordinary capital of J. 
Beaumont & Son, wholesale distribu- 
tors, for a consideration of 301,710 
ordinary 5s shares. 


Siemens & Halske, A.G.—During 
the year ended 31st September last, 
turnover increased by DM.700 million 
to DM.4,800 million (£429 million) and 
it is expected to be even higher in the 
current year. The German members 
of the Siemens group in 1960-61 in- 
vested about DM.400 million more 
than ever before, but this figure too 
is expected to be beaten in 1961-62. 
The directors say that the 1960-61 
result is similar to that of the previous 
year, which makes it appear probable 
that no increase of the dividend above 
last year’s 16 per cent is intended. 
The backlog of orders in hand in- 
creased further in the last quarter of 
the year. 


Oldham & Son, Ltd.—Interim divi- 
dend 73 per cent (the same). 


New Companies 


Peter White (Electrical), Ltd.—Registered 
gth November. Capital £500. Electrical 
engineers, etc. Directors: P. E. White, 
etn White and J. F. Malone (secre- 
tary). egd. office: 27b, Broomfield R 
Chelmsford, Essex. - eee 


Groom’s (Electrical), Ltd.—Registered 17th 
November. Capital £500. Electrical ee 
neers, etc, Directors: R. Groom and Mrs. 
Edith Groom. Secretary: A. P. -Groom. 
Regd. office: 14b, Queen Street, Blackpool. 

I, & E. Morton (Electricals — is- 
tered 6th December. Cie rie 
Electrical engineers, etc. Directors: BE. W W. 
Morton and Ann Morton (secretary). Regd. 
office: 39, Bondgate Without, Alnwick. i 


Kenotometer, Ltd. — Regi 

; b egistered 
November. Capital £1,000, 
automation engineers, etc. 
Martin (secretary), 


17th 
Electronic and 


Vivian J. Martin and 


Directors: M. H. 
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N. N. Graham. Regd. office: Cheviot View, 
Newcastle-on-Tyne, 6. 

Prince & Watson, Ltd.—Registered 17th 
November. Capital £1,000. Electrical 
installation contractors, electrical engineers, 
etc. Directors: B. H. E, Prince and W. G. 


Watson. Secretary: R. A. Masters. Regd. 
office: 2, Railway Approach, Wallington, 
Surrey. 


J. & H, Electrics (South London), Ltd.— 
Registered 14th November. Capital £100. 
Electrical contractors, etc. Permanent direc- 
tor: J. E. Barden. Secretary: Sylvia P. 
Barden, 17, Howdon Street, London, $.E.15. 

Electron Illuminated Signs, Ltd.—Regis- 
tered 14th November. Capital £100. Direc- 
tors: R. J. Bagnell and B. J. Brundell. Secre- 
tary: A. Pursail.. Regd. office: 77, Strafford 
Gates, Potters Bar, Middx. 

Cables & Components, Ltd.—Registered 
14th November. Capital £100. Directors: 
A. F. C. Harrow and Mrs, Eileen Harrow. 
Secretary: Shirley Hart. Regd. office: 6, 
Laurence Pountney Hull, E.C.4. 

John Herbertson, Ltd.—Registered 28th 
November, Capital £100. Electrical engi- 
neers, etc. Subscribers: Dorothy M. Graeme 
(secretary) and P. G. Graeme, 61, Fairview 
Avenue, Gillingham, Kent. 

Albert E. Sara, Ltd.—Registered 28th 
November. Capital £10,000. Manufacturers 
of and dealers in electrical goods, etc. Direc- 
tors; A. E; Sara and) Doreen eRe Satas 
Secretary: F. H. Eiles. Regd. office: 83/5, 
St. Mary Road, E.17. 

Temprite, Ltd.—Registered 23rd Novem- 
ber. Capital £2,000. Ventilating, air-con- 
ditioning and electrical heating engineers and 
contractors, etc. Directors: E. C. Lewsey, 
T. B. H. Brewitt (secretary) and D. G. 
Brooke. Regd. office: Pelly Works, Pelly 
Road, Plaistow, E.13. 

Elfido Floor Heating Co., Ltd.—Registered 
24th November. Capital £10,000. Directors: 
J. F. Thornton and T. Wright. Regd. office: 
21, King Street, Liverpool. 

Hudelec, Ltd.—Registered 24th November. 
Capital £100. Electricians, etc. Directors: 
Mrs. Violet D. Young and P. C. Hudson. 
Secretary: J. A. Wood. Regd. office: 10, 
Church Path, Woking, Surrey. 

Moores Electrical (Wilmslow), Ltd.— 
Registered 27th November. Capital £1,000. 
Manufacturers of and dealers in electrical 
appliances, etc. Directors: W. J. Moores and 
Mrs. Joyce M. A. Moores (secretary). Regd. 
office: Ship Inn Buildings, Altrincham Road, 
Styal, Wilmslow, Ches. 

County Electrical Co. (Rugby), Ltd.— 
Registered 23rd November. Capital £100. 
Electrical and general engineers, etc. Direc- 
tors: Elsie M. Sparks and A. G. Sparks. Sec- 
retary: Joan ‘M. Brennan. Regd. office: 121 
Railway Terrace, Rugby. ‘ 

HiGsD: Research, Ltd.— Registered 23rd 
November. Capital £5,000. Electronic, elec- 
trical and communication engineers, etc. 
Directors: Patricia Hooper, C. A. Henn- 
Collins, O. C, Davenport and F. F. Legg. 
Solicitors: Longbourne, Stevens & Co. 7 
Lincoln’s Inn Fields, W.C.2. eS 

D. H. Carson & Co., Ltd.—Registered 23rd 
November. Capital £3,000. Mangrsne 
of and dealers in electrical goods, etc. Direc- 
tors: D. H. Carson, Fay Carson (secretary), 
H. ‘Carson and Estelle Carson. Regd. office: 
19/23, Oxford Street, W.1. 

Heco Fluorescent, Ltd.—Registered 23rd 
November, Capital £500. Aandiaaeeeee of © 
and dealers in lamps, etc. Directors: H. Gehr 
and Erica Gehr (secretary), Regd. office: 
52/4, Gray’s Inn Road, W.C.1. : 

Milligan Electronics, Ltd.—Re istered 23r 
November. Capital £1,000. Sune bee 
mn .. Be he (permanent director) and 

- E. Ru secr : 
Strand, W.C.2. etry) 7 Reud. office? 265; 

Gordon B. Moore (Electrical — i 
tered 31st October. Capital ie ee 
facturers, exporters, importers, wholesalers 
retailers, merchants of and agents for electrical 
apparatus, etc. Subscribers: G. Moore and 
B. M. McLernon. First directors: G. Moore 
A. V. Sayers and G. H. Jones. Regd. office: 
202, Mansfield Road, Nottingham. ‘ ; 
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D. Bastie, Ltd.—Registered 31st October. 
Capital £100. Electrical engineers and con- 
tractors, etc. Subscribers: D. H. Bastie (first 
director) and Brenda Bastie (secretary). 


Regd. office: 35, Canterbury Road, Harrow, 
Middlesex. 


Switchgear Engineering, Ltd.—Registered 
21st November. ‘Capital £40,000. To acquire 
patents, patent rights and machinery; to carry 
on the business of engineers and manufac- 
turers of mechanical and electrical apparatus 
and machinery, etc. Subscribers: A. H. 
Isaacs and E. H. Harden. Solicitors: 
Stephenson Harwood & Tatham, Saddlers 
Hall, Gutter Lane, E.C.2. 


Norman R. Lilly, Ltd.—Registered 22nd 
November. Capital £2,000. Electrical engi- 
neers, etc. Directors: N. R. Lilly (secretary) 
and B. G. Wain. Regd. office: 116, Carrfield 
Avenue, Toton, Notts. 

Midland Colour Television, Ltd.—Regis- 
tered 22nd November. Capital £100. Manu- 
facturers of and dealers in radio, television 
and electrical apparatus, etc. Directors: D. 
Allen (secretary) and S. Goodall. Regd. 
office: 255, City Road, Fenton, Stoke-on- 
rent. 

Pindus Electric, Ltd.—Registered 
November. Capital £100. Electrical engi- 
neers and contractors, etc. Directors: D. 
Pindus and Mrs, Frances Pindus (secretary). 
Regd. office: 8a, Russell Parade, Golders 
Green Road, N.W.11. 

A. & E. Gardiner, Ltd.—Registered 22nd 
November. Capital £200. Electrical con- 
tractors, radio engineers, etc. Directors: 
H, A. C. Gardiner and iMrs. Elizabeth E. 
Gardiner (secretary). Regd. office: 5, Max- 
well Road, S.W.6. 

Pringle Products (Electrical), Ltd.—Regis- 
tered 6th December. Capital £500. Manu- 
facturers of and dealers in television, radio and 
electrical components, etc. Secretary: J. D. 
Berman. Regd. office: 69-71, Praed Street, 
W.2. 

Bakker Lock Consultants, Ltd.—Registered 
21st November. Capital £100. Electrical 
engineers, etc. Directors: A. N. Bakker, 
Patricia A. Bakker, P. J. Lock (secretary) and 
Maureen P. Lock. Regd. office: 45, Butts 
Green Road, Hornchurch. 

J. & E. Barrett, Ltd.—Registered 21st 
November. Capital £3,000. Television, 
radio, electrical and electronic engineers, etc. 
Directors: J. Barrett, Mrs. Bertha Barrett, 
F. Walsh (secretary) and Mrs. Gladys Walsh. 
Regd. office: 2, New Wellington Street, 
Blackburn. 


Stockblock, Ltd.—Registered 4th Decem- 
ber. Capital £100. Electricians, mechanical, 
radio and general engineers, etc. Directors: 
M. E. Braynis (secretary) and Jean M. 
Braynis. Regd. office: 10, Corringham Road, 
Wembley Park, Middx. 

Brookes Crystals (1961), Ltd.—Registered 
30th November. Capital £100. Manutfac- 
turers and repairers of instruments incorpor- 
ating piezo-electric materials of all kinds, 
electronic apparatus, dealers in machinery, 
workers in quartz, glass, minerals and metals, 
ete. Directors) A. W.. GC. Gooch, C. P: 
Millsom, B. W. Brookes and L. A. Housego. 
Regd. office: Cornhill Factory, Ilminster, Som, 


Willowfield Systems, Ltd.—Registered 30th 
November. Capital £1,000. Mechanical 
and electrical engineers, etc. Directors: 
F. E. Hupfield (secretary) and Mrs. Emilie E. 
Hupfield. Regd. office: 7, Staple Inn, W.C.1. 


Howard Bros. (Darlaston), Ltd.—Regis- 
tered 1st December. Capital £1,000. Tele- 
vision and electrical engineers, etc. Directors: 
M. F. Gibbons, C. P. Gibbons, K. J. Howard 
and F. G. Howard. Secretary: H. W. Pethy- 
bridge. Regd. office: 45, Welsh Back, Bristol. 

Markon Engineering Co., Ltd.—Registered 
1st December. Capital £500. Electrical and 
mechanical engineers, etc. Subscribers: 
W. H. Kelham and J. P. Hegarty. Solicitors: 
Kelham & Sons, 49, Broad Street, Stamford, 
Lincs. : 

B. & H. (Heating), Ltd.—Registered 4th 


22nd 


December. Capital £5,000. Heating engi- 
neers, etc. Directors: A. R. Brown and. C. 
Haworth. Secretary: Audrey Haworth. 


Regd. office: 11, Peter Street, Manchester, 2. 


Liquidations 
Winding-up proceedings or liquidations are 
often undertaken for the purpose of reconstruction, 
the transfer of a business, or other reasons. The 


appearance of a company's name under this heading 
therefore does not necessarily indicate insolvency. 


Wheatman, Ltd., radio, television and 
electrical equipment dealers, 5, Stoneham 
Street, Coggeshall, Essex.—Liquidator, Mr. 
R. A. Hawken, Bank Chambers, 1, John 
Street, Bedford Row, London, W.C.1, 
appointed 30th November. 


A. Lace & Co. (Electrical), Ltd.—Meetings 
of members and creditors toth January at the 
offices of Armitage & ‘Co., Brotherton Cham- 
bers, Westgate, Leeds, 1, to receive an account 
of the winding up from the liquidator, Mr. 
R. W. Hellyer. 


Bankruptcies 


R. A. Gibson, lately carrying on business in 
co-partnership under the style of Gibson & 
Long, 9, Beech Road, Horfield, Bristol, as 
electrical and plumbing engineers.—First and 
final dividend. of 6s ofd in the £ payable at 
the offices of E. T. Collins & Son, 28, Baldwin 
Street, Bristol, 1. 


B. D. Toon and T. E. Poole, formerly 
trading as electrical dealers in co-partnership 
under the style of Keverly Services at 625, 
Bath Road, Brislington, Bristol; 123, Gros- 
venor Road, St. Pauis, Bristol; Ashley Road, 
Bristol; and Boar’s Head Yard, St. Georges 
Road,  Bristol—Public examination 2nd 
March at the Old Council House, Corn 
Street, Bristol. 


J. W. Bell, residing and carrying on business 
at 15, Keighley Road, Cross Hills, nr. Keigh- 
ley, Yorks., as a radio and television engineer 
and dealer, under the style of Bell’s— 
Trustee, Mr. R. W. Hellyer, Brotherton 
Chambers, Westgate, Leeds, 1, appointed 
30th November. 
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D. Hill, lately carrying on business with 
another at Ongar Road, Brentwood, Essex, 
and 10, Cromwell Road, Brentwood, under 
the style of Brentwood Electronics.—Public 
examination 30th January at 102, Alexandra 
Road, Southend-on-Sea. 


C. Sykes, electrician, 10, High Kepplewray, 
Broughton-in-Furness, Lancashire.—Supple- 
mental dividend of 74d in the £ payable at 
the office of the Official Receiver, 14, Lowther 
Street, ‘Carlisle. 


A. E, N. Packer, also known as A. E. N. 
Parker, carrying on business under the style 
of Parker Radio at 9, Shopping Way, Sand- 
pits, Keresley, Coventry, and Brookville 
Buildings, Holbrooks Lane, Coventry, as a 
radio, television and domestic appliance 
retailer.—Trustee, Mr. R. A. Hawken, Bank 
Chambers, 1, John Street, Bedford Row, 
London, W.C.1, appointed 1st December. 


P. G. Miller, electrician, formerly carrying 
on business at 2, Laurel Grove, Withington, 
Manchester, and lately at 121, Love Lane, 
Heaton Norris, Stockport, Ches., as an elec- 
trical engineer and contractor.—Trustee, Mr. 
W. H. Meredith, 20, Byrom Street, Man- 
chester, released 30th November. 


J. B. English, electrical engineer, carrying 
on business at I, Harrogate Court, Corby, 
under the style of W.M.S. (Corby).—Trustee, 
Mr. R. A, Palmer, 45, Sheep Street, North- 
ampton, appointed 5th December. 


B. Holmes, formerly carrying on business 
in the style of B. Holmes Electric, at electrical 
workshops off Institute Lane, Alfreton, and 
37, Market Street, Clay Cross, Derbyshire, as 
a dealer in electrical goods.—Receiving order 
made 6th December on debtor’s petition. 


H. G. Duff, residing and carrying on busi- 
ness at 4, Halliday Grove, Leeds, previously 
carrying on business at 7, Canal Road, Leeds, 
and 8, Dodsworth Court, Leeds, as a radio, 
television and electrical dealer.—Last day for 
receiving proofs for dividend 2nd January. 
Trustee, Mr. N. Saddler, Pearl Chambers, 
East Parade, Leeds, 1. 


PUMPING PLANT CONTRACTS 


CONTRACTS valued together at 
more than £350,000 for pumping 
machinery for the new Bristol drainage 
scheme and extensions to the East 
Worthing sewage works have been re- 
ceived by W. H. Allen, Sons & Co., 
Ltd. The plant to be supplied in con- 
nection with the Bristol scheme consists 
of two 33/33in vertical-spindle, mixed 
flow, dry-well pumps driven by 245 
h.p., 485 r.p.m. Laurence, Scott 
variable-speed motors, and four 33/ 
33in suspended, vertical-spindle, mixed- 
flow, wet-well pumps driven by 240 
h.p., 485 r.p.m. Allen constant-speed 
motors. The pumps are each designed 
for a normal duty of 20,250 gal/min 
against a head of 31ft. The associated 
power plant comprises four Allen eight- 
cylinder, 704 b.h.p., dual-fuel engines 
each driving a 494 kW, 3-3 kV, 50 c/s 
self-regulating alternator. The supply 
from the power house to the pumping 
station 3,500ft away will be by 3-3 kV 
cable. Instrumentation and control 
gear includes telemetering equipment 
to sense anticipated increases in 
demand for power at the pumping 
station and to relay that information 
to the power house. ; 
Sub-contracts in connection with 
switchgear and control equipment have 


been placed with Crompton Parkinson, 
Ltd., and the Brush Electrical Engi- 
neering Co., Ltd. 

For East Worthing the power plant 
comprises three six-cylinder, 300 
b.h.p., 600 r.p.m. dual-fuel engines, 
each of which drives a 208 kW, 415 V, 
50 c/s self-regulating alternator. Waste 
heat from the engines to be supplied 
under both contracts will be utilised 
in sewage treatment processes from 
which sludge gas will be available as 
the main fuel for the engines. The 
pumping plant to be supplied will 
consist of three 18/16in  vertical- 
spindle, mixed-flow, volute pumps 
driven by 82 h.p., 730 r.p.m. Allen 
constant-speed motors, and two 
14/I2in pumps driven by 40 hp., 
730/645 r.p.m. variable-speed, slip- 
ring motors. The constant-speed 


-pumps have a normal duty of 6,550 


gal/min against a head of 29-5ft, whilst 
the variable-speed pumps have a 
normal duty of 3,275/2,180 gal/min 
against a total head of 29-5/28ft. 

Extensive ancillary equipment, 
switchgear and control gear is being 
provided for the Worthing power and 
pumping houses, the main sub-con- 
tractors being A. Reyrolle & Co., Ltd., 
and Allen West & Co., Ltd. 
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NEW PATENTS 


der which the specifications will be printed and abridged ar 
Ga Coleus ieee Plchentes pean is are obtainable from the Patent Office, 25> 


1956 
38092. 

Ltd.—Regulated 

equipment. 6th December, 1957. 


1957 


Standard Telephones & Cables, 
electrical power supply 
(882169.) 


4997. British Insulated _ Callender’s 
Cables, Ltd.—Electric cab.e joints or ter- 
minations. 12th February, 1958. (882170.) 

6724. English Electric Co., Ltd.—Mica 


insulating material. 26th February, 1958. 
(882717-) 

7918. English Electric Co., Ltd.—Elec- 
trical relay systems. 7th March, 1958. 
(882436.) 

11465. Thomas French & Sons, Ltd.— 


Electric space heating devices. 9th April, 


1958. (882438.) 
oe CGomeor 


11930. Engethard Development o 
Canada, Ltd.—Electrical circuits. 16th April, 
1958. (882439.) 

15267. English Electric Co., Ltd.—Elec- 
tric circuit interruptors. 13th May, 1958. 
(882247.) 

21306. English Electric Co., Ltd.— 


Devices for supporting fuel elements in a 
nuclear reactor. 3rd October, 1958. (882633.) 
26603. Automatic Telephone & Electric 
Co., Ltd.—Evectrical attenuation measuring 
instruments, 23rd July, 1958. (882171.) 

31322. Associated Electrical Industries, 
Ltd.—Oscillators incorporating transistors. 
19th September, 1958. (882195.) 

36487. Philips Electrical Industries, Ltd. 
—Transistor circuit arrangements. 22nd 
November, 1957. (882172.) 

36617. United Kingdom Atomic Energy 
Authority—Nuclear reactors, 13th Novem- 
ber, 1958. (882651.) 

37352. Nippon Telegraph & Telephone 
Public Corporation.—Pulse responsive control 
circuit, 29th November, 1957. (882230.) 

38095. Texas Instruments, Inc.—Ther- 
mally responsive snap-acting electric switch. 
6th December, 1957. (882105.) 


39314. Electrolux A.B.—TInsulation of 
electrical windings in rotary electrical 
machines. 18th December, 1957. (882106.) 
1958 


464. Standard Telephones & Cables, Ltd. 
—Production of pure semiconductor material. 
2nd January, 1959. (882719.) 

3217: Brown, Boveri & Cie. A.G.— 
Insulation. 30th January, 1958. (882323.) 

8539. Baermann, M.—Material with per- 
manent magnetic properties. 17th March, 
1958. (882712.) 

11769. Netherlands Director General of 
Posts, Telegraphs & Telephones.—Method 
and equipment for transmitting telegraph 
signals in two-way circuits with error detec- 
tion and automatic repetition. 14th April, 
1958. (882206.) 

13064. T.M.M, (Research), Ltd.—Elec- 
tric motors. 4th June, 1959. (882330.) 

14417. Altied Ironfounders, Ltd.—Appar- 
atus for thermally conditioning heat accumu- 
lative elements. 28th April, 1959. (882177.) 

15299. Hellermann, Ltd—Method of 
connecting screened electrical conductors. 
8th May, 1959. (882487.) 

21817. Alimdnna Svenska Elektriska A.B. 


—Eitectric condenser. 8th July, 1958. 
(882179.) 
22299. Olympia Werke A.G.—Con- 
trollable gate circuit. «ith July, 1958. 
(882727.) 


24005. Licentia Patent - Verwaltungs- 
G.m.b.H.—Arrangement of electric semi- 
conductor _ rectifiers. 25th July, 1958. 
(882375.) 

25522. Warmex, Ltd., and Goldstein, A. 
—Electricatly heated blankets and the like. 
28th July, 1958. (882467.) 
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25731. Radyne, Ltd.—Radio frequency 
dielectric heating apparatus. 11th November, 
1959. (882441.) . 

27216. Kanthal A.B.—Connections for 
electrical resistance elements. 25th August, 
1958. (882699.) ! 

28499. United Kingdom Atomic Energy 


Authority.—Nuclear reactors, 18th August, 


1959. (882714.) 
30770. National Research Development 


Corporation.—Two-part electric couplings. 
16th December, 1959. (882216.) 
33934. Standard Telephones & Cabies, 


Ltd.—Magnetic information storage arrange- 
ments. 23rd October, 1958. (882525.) 
36803. A.E.I.-John Thompson Nuclear 
Energy Co., Ltd.—Control means for nuclear 
reactors. 6th November, 1959. (882361.) 
37025. Fielden Electronics, Ltd.—Means 
for converting a mechanical force into an 


electrical current. 9th November, 1959. 
(882444.) 
37351. Bristol Co.—High speed electro- 


magnetic switching device. 20th November, 
1958. (882682.) 

38105. General Electric Co., Ltd.—Ther- 
mally operated electric switches. 13th 
November, 1959. (882314.) 

38258. Western Electric Co., Inc.— 
Electromagnetic wave transmission devices. 
27th November, 1958. (882121.) 

38845. M-O Valve Co., Ltd., Styles, 
P. J., and Wyke, R. E. B.—Electric discharge 
devices, 2nd December, 1959. (882182.) 

42078. Associated Electrical Industries, 
Ltd.—Cathode-ray tube assemblies. 3rd 
December, 1959. 822429.) 


1959 
730. Westinghouse Electric Corporation. 
—Electrical pulse counting apparatus. 8th 
January, 1959. (882219.) 2 
1044. De Havilland Aircraft Co., Ltd.— 
Electric oscillation generators. 12th April, 
1960. (882590.) 


1739. Soc. Elettrotecnica Chimica Italiana 
S.p.A., and  Canegallo, G.—Insulating 
materials for resistance elements. 16th 


January, 1959. (882591.) 


2321. Koehler Manufacturing Co.—Port- 
able electric lamps. , 21st January, 1959. 
(882448.) 

4918. Westinghouse Brake & Signal Co., 
Ltd.—A.c. rectifiers, 18th March, 1960. 
(882561.) 

5027. International Business Machines 


Corporation.—Electrical memory apparatus. 
13th February, 1959. (882253.) 

5746. Wilkinson Sword, Ltd., and 
Graviner Manufacturing Co., Ltd.—Tempera- 
ture sensitive electric switches. 18th Feb- 
ruary, 1960. (882377.) 

8076. Siemens-Schuckertwerke A.G.— 
Nuclear reactors. 9th March, 1959. (882689.) 

8626. Ottermill Switchgear, Ltd.— 
Circuit-breakers, 25th February, 1960. 
(882691.) 

8968. Westinghouse Electric Corporation. 
—Control circuits for electric relays. 16th 
March, 1959. (882300.) 

9768. Eberte, O., and Kéhler, H. (tradin 
as Eberle und Kohler on ee 
Methods of making electric connections, 20th 
March, 1959. (882450.) 

_17509. Shell Research, Ltd.—Transistor 
circuits. 22nd May, 1959. (882593.) 

18961. Marconi’s Wireless Telegraph 
Co., Ltd.—Microwave waveguide acrites! 
8th September, 1959. (882594.) 

21023. Willem Smit & Co.’s Transf, - 
torenfabrik N.V.—Transformer or chore 
coil for high voltages having a specially 
insulated and screened winding. 18th June 
1959. (882379.) : 


e given in parentheses. 
Southampton Buildings, London, W.C.2 


Copies of any specification (4s 6d 


38726. Sabins, R. C.—A.c.-d.c. rectifier. 
16th November, 1959. 882660.) 


40477. Collins Radio Co.—Delay line 
phase-pulse generator. 27th November, 1959. 
(882144.) 

1960 


331. Maeda, H.—Multiple variable capaci- 
tor. 5th January, 1960. (882405.) 


2392. Standard Tetephones & Cables, 
Ltd.—Electric power cable. 22nd January, 
1960. (882615.) 

4830. Sealectro Corporation.—Electrical 
pulse communication systems. 11th February, 
1960. (882407.) 

5770. Patelhold Patentverwertungs- & 


Elektro-Holding A.-G.—Microwave 
ators. 18th February, 1960. (882408.) 
7174. Allmanna Svenska Elektriska A.B. 
—Method of reducing compressive stresses in 
radial arms of radial spiders of electrical 
machines. Ist March, 1960. (882265.) 

11041. Pirelli S.p.A.—Stop joints for 
high tension oil-filled single-core electric 
cables, 29th March, 1960. (882618.) 

18143. Bendix Corporation.—Low- 
resistance electrolytic tilt switch. 23rd May, 
1960. (882578.) 

20691. Amp, Inc.—Electrical connectors 
and connections, 13th June, 1960. (882620.) 

21168. American District Telegraph Co. 
—Signalling circuit. 16th June, 1960. 
(882413.) 

31176. Standard Telephones & Cables, 
Ltd.—Method of manufacturing electrolytic 
capacitors. 9th September, 1960. (882581.) 

33135. Bristol Co.—Adjustable electric 
switch contact assembly. 20th November, 
1958. (882684.) 


reson- 


TRADE MARKS 


APPLICATIONS have been made for the 
registration of the following trade marks. 
Objections may be entered up to 6th January. 


Loadmaster, No. 814,053. Class 9. 
Miniature electric circuit-breakers.—Dorman 
& Smith, Ltd., Atherton Works, Blackpool 
Road, Preston, Lancs. 


Mimlarm. No. 818,087. Class 9. Appar- 
atus for alarm and warning systems; signal- 
ling, indicating, and recording apparatus.— 
Mimic Diagrams, Ltd., 35, Bagshot Street, 
London, S.E.17. “ 


Proxamatic. No. 820,483. Class 9. 
Burglar and fire alarms and alarm systems.— 
Burgot A‘arms, Ltd., 26, Westbourne Grove, 
London, W.2. 


Proximitron, No. 821,037. Class 9. 
Electrical apparatus and instruments for 
sensing the position or nature of a metallic 
object.—Mec-Test, Ltd., Henrietta House, 
Henrietta Place, London, W.1. 


_Vibraswitch, No. 821,131. Class 9. Elec- 
tric and e‘ectronic instruments for testing and 
indicating faults in bearings, prime movers, 
vehicles and the like, by means of electrical 
switches.—Ether, Ltd., Tyburn Road, Erd- 
ington, Birmingham, 24. 

Tempic. No. 824,003. Class 9. Elec- 
tronic apparatus for regulating and auto- 
matically controlling the temperature of a 
pluratity of individual heat zones in textile 
machines.—Fielden Electronics, Ltd., Paston 
Road, Wythenshawe, Manchester, 22. 


Fridgimaster. No. B822,880. Class rr, 
Refrigerators and refrigerating apparatus.— 
Coolcraft, Ltd., Transport Wharf, Dickerage 
Lane, New Malden, Surrey. 


Aurama. No. 823,084. Class 11. All 
ate tae eet in Cass 11.—Thorn Electrical 
ndustries, Ltd., orn H. » St. Martin’ 
Lane, London, W.C.2. igi gies 


ee ee 
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Friday, sth January.—University College, 

ower Street, London. Ministry of Health 
and the D.S.I.R. Building Research Station. 
Symposium on “ Hospital Lighting.” 


Monday, 8th to Friday, 12th January.— 
Lecture Hall, Central Hall, Westminster, 
S.W.1. Institutions of Mechanical and Civil 
Engineers and the American Society of 
Mechanical Engineers. International Heat 
Transfer Conference. 


SCIENTIFIC INSTRUMENTS EXHIBITION 


Monday, 15th to Friday, 19th January.— 
Old and New Halls, Royal Horticultural 


Thursday, 22nd March.—Park Lane Hotel, 
London. Electrical Wholesalers’ Federation. 
Annual general meeting. 
Annual dinner. 


1.E.A. EXHIBITION 


Monday, 28th May to Saturday, 2nd June. 
—Olympia, London. International Instru- 
ments, Electronics and Automation Exhibition. 


Dorchester Hotel. 


Friday, 30th March.—Dorchester Hotel, 
London. Scientific Instrument Manufacturers’ 


on. i Thursday, 31st May to Thursday, 7th June. 
Association. Annual dinner and dance. 


= Savoy Place; — Londons) W.Gi2-8)) T-EsE. 
Electronics and Communications Section. 
Television Conference. 


POWER CONVENTION 


Monday, 4th to Thursday, 7th June.— 
Brighton. British Electrical Power Convention. 


Wednesday, 4th to Friday, 6th April.— 
Bournemouth. Institute of Physics and the 
Physical Society. Symposium on “ The 
Physics of Graphite Moderated Reactors.” 


Monday, 9th to Thursday, 12th April.— 
Earls Court, London. Refrigeration, Air Con- 


Society, Vincent Square, Westminster, S.W.1. _ ditioning and Frozen Foods Exhibition. Monday, 18th to Friday, 22nd June.— 
Institute of Physics and the Physical Society. ; Liverpool. Institution of Electrical Engineers. 
Annual Exhibition. Friday, 13th April—Grosvenor House, Summer Meeting. 
London, W.1. Association of Supervising 

Wednesday, 17th and Thursday, 18th Electrical Engineers. Annual dinner and Monday, 18th to Friday, 22nd June.— 
January.—Savoy Place, London, W.C.2, 5.30 reunion. Scarborough, | National and Local Govern- 
p.m. I.E.E. Electronics and Communications ment Officers’ Association. Annual Con- 
Section, Symposium on “ Electronic Aids to Friday, 13th to Thursday, 19th April. ference. 
Banking.” (Under the aegis of the British Olympia, London, International Refrigera- Tuesday, 26th to Friday, 29th June.— 


Conference on Automation and Computation.) ‘tion Fair. Edinburgh. Association of Mining Electrical 


and Mechanical Engineers. Annual Conven- 


Thursday, 26th April.—Institution of Elec- as 


trical ‘Engineers, Savoy Place, London, 
W.C.2. Kelvin Lecture. 


Tuesday, 23rd to Friday, 26th January.— 
Royal Commonwealth Society, Northumber- 
land Avenue, London, W.C.2.  E.D.A./ 


E.A.W. Demonstrators’ Conference. Jnesday,y 374, 0 Eriday,’ Ctneduly. lone 


Moor, Newcastle-upon-Tyne. Royal Agricul- 


Friday, 27th April—Savoy Place, London, tural Society’s Show 


Tuesday, 23rd January to Thursday, rst W.C.2. JI.E.E. Measurement and Control 


February.—Earls Court, London. Hotel and Section, Symposium on “ Flameprocfing, Wednesday, 4th July.—Savoy Place, Lon- 
Catering Exhibition. Intrinsic Safety and other Safeguards in don, W.C.2. Institution of Electrical Engi- 
Friday, 26th January.—Grand Hotel, Electrical Practice. neers. Symposium on “ Electric Traction.” 
Brighton. Electrical Industries Benevolent Sunday, 29th April to Tuesday, 8th May.— Monday, 16th to Friday, 20th July.— 
Association, Sussex Centre. Annual Ball. Hanover. German Industries Fair. University, Exeter. International Conference 

. pee y: pon jeerary to pene vaan tt Monday, 30th April to Saturday, sth May. igh Sa SR Las ascii 
ebruary.—Royal Horticultural Society’s New —o] i : i i 
Hall, Westminster, S.W.1. 18th Amusement Exhibition: ee pape rcoucsen = RADIOSSHOW 
Trades Exhibition. ress ae - Parte Wednesday, 22nd August to Saturday, 1st 
is ednesday, 2n ay.—Savoy Hotel, Lon- September.—Earls Court, London. Radio 
Tuesday, 13th February. Grosvenor don, W.C.2. "Electrical Research Association. and Television Exhibition. 


House, London, 6.30 for 7 p.m. Electrical 


eas . Annua a i F 
Contractors’ Association. Annual dinner. eee eo uncucon 


Wednesday, 29th August to Wednesday, 


Wednesday, 2nd to Friday, 4th May.— 5th September.—Manchester. British Asso- 


Wednesday, 14th February.—Central Hall, 


. Buxton. Institute of Welding. Spring Meet- ciation for the Advancement of Science. 
Westminster, S.W.1. I.E-‘E. Faraday Lecture. Rare gal ebdonibitrern.. Cawe ain is 8 P rnin 
“Expanding Horizons in Communications,” Coe sues 2 ot) Ce oe ages B. : 


by D. A. Barron. 


Friday, 16th to Tuesday, 20th February.— 
Paris. International Radio and Electronic 
Components Exhibition. 


E.D.A. SALES CONFERENCE 


Tuesday, 2oth to Friday, 23rd February.— 
Royal Hall, Harrogate. British Electrical 
Development Association. Sales Conference 
and Exhibition. 


Thursday, 22nd February.—Grosvenor 
House, London, 7 for 7.30 p.m. Institution 
of Electrical Engineers. Annual dinner. 


Monday, 3rd to Sunday, 9th September.— 
Farnborough, Hants, Society of British Air- 
craft Constructors. Annual Flying Display 
and Exhibition. 


1.E.S. CONFERENCE 


Sunday, 6th to Wednesday, 9th May.— 
Folkestone. Illuminating Engineering Society. 
Annual Conference. 


Tuesday, 18th to Friday, 21st September.— 
Blackpool. Association of Public Lighting 
Engineers, Annual Conference. 

Tuesday, 8th May.—Savoy Hotel, London, 
W.C.2. Electrical Development Association. 
Annual luncheon. 


Tuesday, 8th to Friday, 18th May.—Earls 
Court, London. Mechanical Handling 
Exhibition. ; 


Friday, 21st to Saturday, 29th September.— 
Earls Court, London. Commercial Motor 
Transport Exhibition. 


Monday, Ist to Wednesday, roth October. 
—Olympia, London. Business Efficiency 
Exhibition. 

Wednesday, 17th to Saturday, 27th October. 
—Earls Court, London. International Motor 
Exhibition. 


Thursday, roth May.—Savoy Hotel, Lon- 
don, W.C.2. Scientific Instrument Manufac- 
turers’ Association. Annual Juncheon. 


Friday, 23rd to Monday, 26th February.— 
Cologne. Spring International Goods and 
Hardware Fair. Joint Board of Trade and 
B.E.A.M.A. Display. 


a ge ages, GRE, WORLD POWER CONFERENCE 
t > 2 A 
Pier cae Ba osc. ae “ The Wednesday, 16th to Saturday, 26th May.— Saturday, zoth to Friday, 26th October.— 
Importance of Electricity in the Control of Fondation Berthelot, Paris. Conférence Melbourne, Australia. World Power Con- 
Institution of Electrical Engineers Internationale des Grands Réseaux Elec- ference. Sixth Plenary Meeting. 


Aircraft.” : I 
and the Royal Aeronautical Society. 


Sunday, 4th to ‘Tuesday, 13th March.— 
Leipzig. Spring Fair. 


Tuesday, 6th to Saturday, 31st March.— 


triques (C.1.G.R.E.). 
ELECTRICAL INDUSTRIES BALL 

Friday, 9th November.—Grosvenor House, 
London. Electrical Industries Benevolent 
Association. Annual Ball. 


E.C.A. CONFERENCE 


Thursday, 17th to Tuesday, 22nd May.— 


} i don. Daily Mail Ideal Home Eastbourne. Electrical Contractors’ Associa- 
re eee ie : tion. Annual Conference. Monday, 12th to Saturday, 17th Novem- 
i 7 ber.—Olympia, London. Public Werks and 
Thursday, 15th March. — ponnauEnt Friday, oe ve Sunday, eee May.— = Municipal Services Congress and Exhibition. 
.M.A. fh. i ervisin 
Rooms, London, W.C.2. B.E.A.M.A. annua Scarboroug ssociation 0 up g Nicday eee Gs Friday ( yaaubeeenoee 


eaage eer, Meeting. 
general meeting. Bee hae os Earls Court, London, Royal Smithfield and 


ELECTRICAL ENGINEERS EXHIBITION 


Tuesday, 20th to Saturday, 24th March.— 


Earls Court, London. Electrical Engineers 


Exhibition. 


Friday, 18th May to Sunday, 3rd June.— 
Stockholm. British Trade Fair. 


Saturday, 26th May to Monday, 11th June. 
—Liége. 14th International Fair. 


Agricultural Machinery Show. 


Wednesday, 5th to Friday, 7th December.— 
National Hall, Olympia, London. National 
Poultry Show. 


1020 


CONTRACT INFORMATION 
Qo ee ee ee 
Accepted Tenders and Prospective Electrical Work 


CONTRACTS OPEN 


Australia.—State Electricity Commission of 
Victoria. 8th January. Insulators and switch- 
gear, (E.S.B. 37950-51/61.)* 


Townsville Regional Electricity Board, 
North Queensland. 7th February. S.c.a. 
conductor. (E.S.B. 37999/61.)* 


Secretary, Victorian Railways, Melbourne. 
28th February. Telecommunication equip- 
ment, (E.S.B. 37902/61.)* 

Bath.—City Council. roth January. Street 
lighting equipment for one year to 31st March, 
1963. ‘City engineer, Guildhall. 

Camborne-Redruth.—U.D.C, 27th January. 
Supply of electrical equipment and fittings for 
the year ending 31st March, 1963. S. C. 
Wilson, clerk, Council Offices, Camborne. 


Ceylon.—Tender Board, Ministry of 
Agriculture, Land, Irrigation and Power, 
Colombo. 23rd January. Armoured cable. 


(E.S.B. 37208 /61.)* 

France.—Purchasing and Contracting 
Officer, A.C.E., Signal Division, Materials 
Branch, S.H.A.P.E., Paris. 17th February. 
Communications equipment. (E.S.B. 37923/ 
61.)* 

India.—Maharashtara State 
Board, Bombay. 15th January. 66 kV 
switchgear. (E.S.B. 37982/61.)* ist Feb- 
tuary. Insulators, conductors and cables. 
(E.S.B. 37979/61.)* oth February. Trans- 
mission line towers. (E.S.B. 37980/61.)* 
15th February. Electrical substations. (E.S.B. 
37981 /61.)* 

Chittaranjan 


Electricity 


Locomotive Works, 8th 


March. Electric traction equipment. (E.S.B. 
37908 /61.)* 

Eastern Railway, Calcutta. 14th May. 
Railway signalling equipment. (E.S.B. 
37906 /61.)* 

Punjab State Electricity Board. 15th 


January. Fuses. (E.S.B.  37989/61.)* 
Closing dates from 23rd January to 21st 
March. Cables. (E.S.B. 37984-8/61.)* 

Pakistan.—Electricity, W.A.P.D.A., Lahore. 
16th January. use carriers and cut-outs. 
(E.S.B. 38257/61.)* 

Philippines.—National Power Corporation, 
Manila. Five turbines and generators. 
(E.S.B. 37972 /61.)* 


Rhodesia and Nyasaland.—Salisbury Stores 


Department. 5th June. Street lanterns. 
(E.S.B. 38000 /61.)* 
Skipton.—U.D.C. 8th January. Rewiring 


149 houses, Burnside estate. 

Advertisement Section.) 
Sudan.—Controller, Stores and Workshops, 

Posts and Telegraphs Department, Khartoum 


(See Classified 


South. 13th January. Insulators. (E.S.B. 
37992/61.)* 

United States.—Bureau of Reclamation, 
Denver, Colorado. 9th January. 138 kV 


circuit-breakers. (E.S.B. 37937/61.)* 


Wood Green.—Borough Council. 5th 
January, Electric lamps, including those for 
street lighting purposes, for the year com- 
mencing Ist April, 1962. Borough engineer 
and surveyor, Town Hall, Wood ‘Green, N.22. 


ORDERS PLACED 


: Darlington.—Corporation. Electrical work 
in connection with the new Branksome 
Secondary School (£14,546).—Cox-Walkers. 


* This information is extracted from the 


Board of Trade Export Service Bulletin. 
Inquiries should be addressed to the Board of 
Trade, Export Services Branch, Lacon House 
Theobald’s Road, London, W.C.2 (Telephone: 


Chancery 4411, Ext. 738), quoting the 
reference given. 


Newcastle-on-Tyne. — Regional Hospital 
Board. Electrical work in connection with 
additions to Stockton and Thornaby Hospital 
(£1,104).—Doves. Electrical work and 
telephone installation at Cumberland In- 
firmary, Carlisle (£4,383).—James Scott & 
Co. (Electrical Engineers). 


WORK IN PROSPECT 


Particulars of new works and building 
schemes for the use of electrical installation 
contractors and traders. Publication in this 
section 1s no guarantee that electrical work 
is definitely included. Alleged inaccuracies 
should be reported to the Edttors 


Aylesbury.—Houses (43), in six parishes; 
R.D.C. surveyor, Buckingham Street. 

Aylesford.—Sewage treatment works; 
Howard Humphreys & Sons, consulting engi- 
neers, West Street, Epsom. 

Barnsley.— Conversions at Alhambra 
Cinema to form supermarket; Rank Property 
Development, Ltd., 111, Westminster Bridge 
Road, London, S.E.1. 

Basingstoke.—Factory extension for L. N. 
Van Moppes, Ltd., Winchester Road; Percy 
Bilton, Ltd., 77, Uxbridge Road, W.5. 

Bexleyheath.—Extensions for technical 
school; J. Stinton Jones & Partners, consult- 
ing engineers, 21, Gloucester Place, W.1. 


Birmingham.—Works, Vauxhall Road; 
Birmingham Typesetters, Ltd., 133, New 
John Street. 

Blackburn. Two major health centres, 


Montague Street and Bottomgate; borough 
engineer, Town Hall. 

Burnley.—Extensions to St. Hilda’s School 
(£50,000), for R.C. Diocesan Trustees; P. R. 
Nuttall, architect, 5, Kay Street, Rawtenstall. 

Cambridge.—Fire station and headquarters 
on site fronting Parkside (£181,250); county 
architect, Shire Hall, Cambridge. 

Chatham.—Hotel and flats, Station Hotel 
site; Abbey Homesteads, Ltd., 15, Thayer 
Street, W.1. 

Corby.—Flatlets (24), warden’s flat, laundry 
and community room, Studfall Avenue; 
U.D.C. surveyor. 

Cumbernauld.—Miulti-storey block of 64 
flats, Kildrum No. 1 development; chief 
architect and planning officer to Development 
Corporation, Cumbernauld ‘House, Cumber- 
nauld, Glasgow. 

Dartford.—Extensions, Priory Road Mills; 
Wiggins, Teape & Co., Ltd. 1, Watling 
Street, B-C.4. 

Desborough (Northants).—Dwellings (33), 
Rushton Road estate; U.D.C. surveyor. 

Doncaster.—Bungalows for old people at 
Intake, Cantley estate, Woodfield, Wheatley 
Park and Carr House; borough architect. 

Works extensions; R. O. Arnold, Ltd., 
Wheatley Hall Rroad. 

Eastleigh.—Oakmount County Junior 
School, Chandlers Ford; county architect, 
The Castle, Winchester. 

Edinburgh.—Bonded warehouse, Slateford 
Road (£130,000); North British Distillery 
Co., Ltd., Wheatfield Road, Edinburgh. 

Finchley.— Mental health recuperati 
hostel, Park House site, High Road (Lie tae): 


county architect, 1, Queen Anne’s Gate Build. 
ings, London, S.W.t. 


Frimley and Camberley.—Maisonnettes 
(72), Old Dean estate, for U.D.C.; Close & 
Morton, quantity surveyors, 20-22, High 


Sree ‘Camberley. 
asgow.—Works, Polmadie Road: The 
Davy & United Engineering Co. 
Sumner Street. ieigammees oo 
Ten-storey block of flats, 


city architect. Follows: 


ELECTRICAL REVIEW 22 DECEMBER 1961 


Haverhill—Home for aged, Place Farm 
site; county architect, 13, Westgate Street, 
Bury St. Edmunds. 

Hinckley.—R.C. junior school, Stoke Gold- 
ing; Bartlett & Gray, architects, 14/16, West 
Bridge Road, Nottingham. 

Leeds.—Seventeen-storey block of flats and 
four-storey blocks of maisonnettes, Marl- 
borough Street; city architect, Priestley House, 
Quarry Hill, 9. 

Liverpool.—Shops, Bold Street; Shop 
Construction Group, 12, St. George Street, 
London, W.1. 

London.—Extension to Eltham College, 
Grove Park Road, Eltham; Seely & Paget, 
architects, 41, Cloth Fair, E.C.1. 

Customs Offices, Royal Albert Dock, North 
Woolwich; John Mowlem & Co., Ltd., 91, 
Ebury Bridge Road, S.W.1. 

Fifteen-storey block of flats, Plaistow; 
Thomas E. North, architect, 70, West Ham 
Lane, E.15. 

Dwellings (252), Glyndon Road area, Wool- 
wich; borough engineer. 

Manchester.—William Temple Memorial 
Church, Wythenshawe; G. G. Pace, architect, 
18, Clifton Green, York. 


Merthyr Tydfil—Aged persons’ hostel, 
Gurnos estate; borough architect. 
Newcastle-on-Tyne.—Maisonnettes (64), 


Scotswood redevelopment area, and Charles 
Trevelyan County Primary School, Cruddas 
Park; city architect, 18, Cloth Market. 


Northumberland.—Old people’s home at 
Ashington (£70,000); county architect, 30, 
Great North Road, Newcastle-on-Tyne. 

Perth.—Flats (48), Potterhill House site, 
Bridgend; burgh surveyor, 16, Tay Street. 

Pitsea.—Maisonnettes (56), Victoria Road; 
K. S. Cotton, architect, 88, Town Square, 
Basildon. 

Poole. — Maisonnettes 
Street; borough architect. 

Port Talbot—Houses (100), Baglan; G. V. 
Griffiths, borough engineer, Municipal 
Buildings. 

Richmond.—Flats (98), Popiary site; Master 
Flats, Ltd., 8, Berkeley Street, W.1. 

St. Albans.—R.C. church and presbytery, 
Vesta Avenue; P. Mauger & Partners, archi- 
tects, 31, Church Street, Welwyn. 

_South Shields.—Youth centre, Green Lane, 
Simonside; J. Reid, borough engineer. 

Stanley.—Houses (364), West Shield Row, 
Stanley; R. H. Snowball, U.D.C. surveyor. 

Sunderland.—Factory,  Pallion trading 
cette, Perdio Radio, Ltd., 6, Bonhill Street, 

ACs: 

Swindon.—Houses 
borough architect. 


Wakefield.—Shopping block, 1-7, North- 
gate; Langdon & Every, quantity surveyors, 
4, Church Street, Liverpool. 

Washington (Co. Durham).—Offices and 
laboratories for the Washington Chemical 
Co., Ltd.; Powell Duffryn, Ltd., architects, 
Proctor House, The Side, Newcastle-on- 
Tyne. 

West Ham.—Extensions to Queen Mary’s 
Hospital, including two eight-storey blocks, 
West Ham Lane; regional architect, North 
East_ Metropolitan Regional Hospital Board, 
40, Eastbourne Terrace, London, W.2. 

Withernsea.—Houses (122), _ Clovelley 


estate; T. R. Barnett & Co., Ltd., Curzon 
Street, Hull. 


Wycombe.—Houses (46), Longswick Road, 
Princes Risborough; R.D.C. surveyor, 17, 
High Street, High Wycombe. 


York.—Eight-storey office block, near York 
Minster; Kitson, Parish, Ledgard & Pyman, 
architects, Lloyds Bank Chambers, Vicar 
Lane, Leeds. 


(0), Langland 
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(90), South; 


2it°N '* NOGNO'T WWHNSLLOL aaiimwia o91aL9O473 NIWVPN3G 


QnaoOud LSADYVI S:GTHOM S3HL 40 43NO 


: ZStS WVHNALLOL 0 


SONILLIA ONILHDIT IVIOHANWOOS 8 IVINULSNGNI 40 SH3 


L onl 
No) 
ey 
lanl 
24 
a 
a 
= 
w 
S) 
iQ 
A 
a 
a 
3 
a 
_ 
5 
wQ 
a 
o 
z 
O 
—_ 
-4 
al 
O 
Q 
4 
jaa) 


50 


she can't 
have one 

without 
the other 


Wi These advertisements are appearing in 
the farming and country Magazines. The 
Central Electricity Generating Board thank 
electrical contractors for their co-operation 
in the past, and know that they will do all 
they can to preserve the amenities of the 
countryside. . 
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ities—but few like the towers 
le want the comfort of modern amen ! 
Me power to work them. What's the answer? ea to a 
l the power lines and do away wi 
t fires and the washing tub? Bury | : 
toners altogether? Attractive idea—just Ha oe ihe i en 
ith its | tricity bill. For the tor ‘ 
—with its inevitable effect on your elec 3 
FA SRIZUBD towers must stay. But they cannot be planted just ae 
An Act of Parliament charges the Central Electricity Generating Boar fe 
a double duty: to provide an efficient and economical electricity ee 
i Power lines are planned wi 
ng visual amenity as far as possible. | 
feteeg ee men who are as anxious as you are to keep this land green, 


pleasant...and up-to-date. 


who make and supply electricity to 12 Area 
C,E,G;B 


Electricity Boards in England and Wales (which re-sell 
RAM to consumers) and British Railways. 


Write tor a copy of *' Preserving Amenities 


to The Central Electricity Generating Board, 75 Winsley Street, London, W.1 
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Regional Guide to 
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ELECTRICAL CONTRACTORS 


|LONDON | AIA 


J. G. SNEATH LTD. 
13 Solebay Street, E.| 


Telephone: STEpney Green 402] 


Rewinds and Repairs. Industrial Installations 


Established in 1832 
WM. VERRY LTD. 
34-39 East Smithfield, E.1 
Telephone: ROYal 7993 (PBX) 
ELECTRICAL ENGINEERS AND CONTRACTORS 


Motor and Generator Repairs and Rewinds, Lighting and Power 
Installations. Factory Maintenance Contracts 


COLLINS ELECTRICAL LTD. 

115 Clerkenwell Road, E.C.1 
Telephone: HOLborn 0212- 3-4 & CANonbury 3227-8 

Lighting, Heating and Power Installations. 
Motor Stockists 
Cc. J. FERGUSON & SONS LTD. 

33 Barbican, London, E.C.1 

Telephone: MONarch 5474-5 


MUMFORD, BAILEY & PRESTON LTD. 


147 Farringdon Road, E.C.1 
Telephone: TERminus 0647 


Electrical, Heating, Air Conditioning, Ventilating and Plumbing Engineers and 
Contractors 


DUNCAN WATSON (ELECTRICAL ENGINEERS) LIMITED 
Andrew House, 60 Worship Street, London, E.C.2 
Telephone: BiShopsgate 4752 
Also at Castle Moat Chambers, Bath Place, Taunton 
Cc. J. BARTLEY & CO. LTD. 

Electrical Engineers and Contractors 
7 Laurence Pountney Hill, E.C.4 
Telephone: Mincing Lane 2326 (4 lines) 


THE PHOENIX ELECTRICAL CO. (LONDON) LTD. 
Electrical Engineers and Contractors 
Head Office: Phoenix House, 16-18 Marshalsea Road, London, S.E.! 
Telephone: HOP 4834 


Factory Maintenance and 


Industrial Installations. 
tenance. 


_ Power, Heating and Lighting. Factory Main- 
Electrical Engineers. Break-down Specialists 


F. A. ORRICK & CO. LTD. 
157 Camberwell Road, S.E.5 
Telephone: RODney 5548 


Electrical Engineers and Contractors. Maintenance 
WARMSLEY BROS. & CO. LTD. 
181 & 216 Southampton Way, London, S.E.5 
RODney 9131 


BARLOW & YOUNG LTD. 
55 Catherine Place, Westminster, S.W.| 
Telephone: ViCtoria 7373 
Installations of all Types. 


Electrical Engineers and Contractors since 1888 
BELSHAW & CO. LTD. 
351 Brixton Road, S.W.9 
Telephone: BRI 0692/3 


BERKELEY ELECTRICAL ENG. CO. LTD. 
Vincent House, Vincent Square, S.W.1 
Telephone: VICtoria 8051 
Electrical Engineers and Contractors 


Founded 1903 
H. J. CASH & CO. LTD. 
Caxton House, Tothill St., S.W.1 
Whi 4774 : 
____ Electrical, Heating and Ventilating. Air-Conditioning Engineers 
DRAKE & GORHAM (Contractors) LTD. 
36 Grosvenor Gardens, Westminster, S.W.I 
Telephone: SLOane 0121 
Electrical Engineers and Contractors 


K. S. CONSTRUCTION CO. LTD. 
24-30 Gillingham Street, S.W.1 
Telephone: ViCtoria 1713 
Electrical Engineers and Contractors 


ie 3a on a eee pre ine  eee ee 
JAMES SCOTT & CO. (ELECTRICAL ENGINEERS) LTD. 
20 Grosvenor Place Argyle Mth he Sie ee 
London, S.W.|! 
Telephone: BELgravia 5262 Telephone: eh 1933 


Britain’s Largest Electrical Installation Organisation for all high-class Electrical 
Installation and Instrumentation 


One of the Largest Electrical Contractors in the Industry 
ELECTRICAL INSTALLATIONS LTD. 
65 Vincent Square, Westminster, S.W.| 

Telephone: ViCtoria 2266 (10 lines) 


. . . for all electrical installations 
F. H. WHEELER & CO. LTD. 


39 Victoria Street, S.W.| 
Telephone: ABBey 8080 (8 lines) 


Electrical Engineers and Contractors for over 50 years 
TROUGHTON & YOUNG LTD. 
Imperial Court, Basil Street, Knightsbridge, S.W.3 
Telephone: KENsington 3444 (20 lines) 
BURDETTE & CO. LTD. 
150 Clapham Manor Street, S.W.4 
Telephone: MACaulay 4555 
Industrial Installations. Motor and Generator Repairs. Metallizing 
Treatments. Complete Electrical Maintenance. Heating and Ventilating 
WILSON ELECTRIC (BATTERSEA) LTD. 
1-7 Radstock Street, S.W.I1 
Telephone: BATtersea 3343 (4 lines) 

Electrical Engineers and Contractors. Motor Rewinds and Repairs. 
Installations. ‘‘ Delco’ Electric Motors—Approved Stockists and Repairers 
HOLLIDAY, HALL & STINSON LTD. 

Delta House, 222 Balham High Road 
London, S.W.12 
ELECTRICAL ENGINEERS AND CONTRACTORS 


HIGGINS & CATTLE LTD. 


21 Orchard Street, W.1 
Telephone: HUNter 1921/5 
Electrical Engineers and Contractors 


A. A. ELECTRICAL CO. LTD. 


67 Rothschild Road, Chiswick Park, W.4 
Telephone: Chi. 5185 & 5605 
Motor Generator Repairs and Rewinds. Industrial and Crane Installations. 
Power, Heating and Lighting. Factory Maintenance. Breakdown Specialists. 
Power Factor Planning. Electrical Plant Stockists. 


Industrial Installations throughout the Country. Power, Maintenance and 
nsurance 
CITY ELECTRICAL CO. 
Emerald Street, W.C.1 Telephone: HOL. 9722 (6 lines) 
sera and Rewinds—Motor Stockists 
GINEERS SINCE 1820 
ALLIANCE ELECTRICAL CO. LTD. 


2 Henrietta Street, W.C.2 
Telephone: COV. 0971 
For electrical installations of any kind and size 


~ CHARING CROSS Pe INSTALLATION 
co. LTD 


61 Chandos ar Strand, W.C.2 
Telephone: TEMple Bar 5188 
seine Heating and Power Installations. Electrical Maintenance, 


J. H. PLANT LTD. 


97/99 St. Martin’s Lane, W.C.2 
Telephone: TEMple Bar 06/1 (5 lines) 
Electrical Engineers and Contractors 


WILLIAM STEWARD & COMPANY LTD. 
154 Albany Street, N.W.|1 
Telephone: EUSton 3763 
Electrical Installations. Manufacturers of Switchboards and Control cubicles 


Whatever Material or Equipment required for 
Electrical Installations, we Can Supply It. 


UNIVERSAL ELECTRIC MOTOR CO. LTD. 
128 Camden Road, London, N.W.|! 


A. TINDALL & SONS 
22 Rosemary Avenue, Enfield 
Electrical Engineers and Contractors 

Telephone: ENField 6612 (3 lines) 


T. A. BOXALL & CO. 
53 Victoria Street, S.W.| 
Telephone: SULlivan 4103 
Electrical Engineers and Contractors 


NORWEST SERVICES (ELECTRICAL) LTD. 
1-3 Edgwarebury Lane, Edgware 
Electrical Engineers and Contractors 
STOnegrove 5030 

trical Engineers and Contract 
SIGNAL SERVICE (CO NTRACTING) LTD. 
461 The Broadway, Hatch End, Middlesex 


Telephone: HATch End 1051 
Industrial installation throughout London and the Home Counties 


(Continued on page 52) 


Home and Overseas 


52 
(Continued from page 51) 


F. W. BLANSHARD LTD. 
23 Lansdowne Road, Purley, Surrey 
Telephone: Uplands 4818, 4819 & 4810 


Complete electrical installations. Rewinding and repair of motors and 
transformers. Manufacturers of control gear for fluorescents 


SERVICE ELECTRIC CO. LTD. 


Secomak Works, Honeypot Lane, Stanmore, Middx. 
Telephone: EDGware 5566-7-8-9 : 
Electrical Installations of every kind. Motor rewinds. Factory Maintenance 


DYNAMO & MOTOR REPAIRS LTD. 
North End Road, Wembley Park 
Telephone: Wembley 3121 2 
Motor and Generator repairs and rewinds. Installations and factory 
maintenance, Electrical plant stockists 


iii 


BURBIDGE, CLOUGH SMITH LTD. 
32 St. James’s Street, Brighton 
Telephone: Brighton 63201 -2-3 
Electrical Engineers and Contractors 


Electrical, Refrigeration and Radio Engineers. Installation Contractors 
Lifts. Television 
H. BENEY & SONS LTD. 
99 South Street, Eastbourne 
Telephones 4820/1 (Day & Night) 


For first-class A.C. and D.C. Rewinds and Industrial Plant Maintenance 
ELECTRICAL POWER REPAIRS (Gillingham) LTD. 
Strover Street, Gillingham, Kent 
Telephone: Gill. 5200 & 59356 (Day & Night) 


HOLLISTER’S (Electrical Contractors) LTD. 


Gravesend Gillingham 
22 Parrock Street 20 Rock Avenue 
Phone: Gravesend 4139 Phone; Gillingham 50629 
Electrical Installations 


T. A. BOXALL & CO. 
20 Balcombe Road, Horley 
Telephone: Horley 4388 
Electrical Engineers and Contractors 


Home and Overseas 


F. W. BLANSHARD LTD. 
23 Lansdowne Road, Purley, Surrey 
b Telephone: Uplands 4818, 4819 & 4810 
Complete electrical installations. Rewinding and repair of motors and 
transformers. Manufacturers of control gear for fluorescents 


R. & B. SIMS 


28 The Broadway Ii Claremont Road 


New Haw, Weybridge, Surrey West Byfleet, Surrey 

Telephone: BYFLEET 2218 Telephone: BYFLEET 45218/43304 

Wiring Installations, Refrigeration Engineers, Lighting Consultants, 
Floor Heating Engineers, Factory Maintenance, etc. 


Electrical Contractors for 40 years 
HAMILTON COLE (SUSSEX) LTD. 
201 Heene Road Station Road 


Worthing Pulborough 
Telephone: Worthing 1961-1887 Telephone: Pulborough 237 


SOUTHERN It ii i init 


. . . for all electrical installations 
F. H. WHEELER & CO. LTD. 
32 Brassey Road, Winton, Bournemouth 
Telephone: Winton 1609 


MUMFORD, BAILEY & PRESTON LTD. 
22a, Holdenhurst Road 159 Elm Grove 
Pe curacmouth, Hants. Southsea, Hants. 
elephone: Bournemouth 23484 Telephone: Ports 
Electrical Heating, Ventilating and Plumbing Eagles asd reel tier: 


Lymington. THODAY & LONGMAN LTD. 


eee 73 High Street 
NILCEIC. Telephone: LYM 3267 (2 lines) 


Registered Electrical Contractors 


BENTLEYS | 
(GEO. W. BENTLEY LTD. 
Havant and Portsmouth.) 
Telephones 27 & 60427 


ELECTRICAL REVIEW 22 DECEMBER 1961 


a Se EE ee 
. . . for all electrical installations 
F. H. WHEELER (Southern) LTD. 


Clifton Hall, Oakley Road, Shirley, Southampton 
Telephone 73867 & 76056 


|SOUTH_ WESTERN | MAA 


. .. for all electrical installations 


F. H. WHEELER (Bristol) LTD. 
37 Victoria Street, Bristol | 
Telephone 26907 


N. G. BAILEY & CO. LTD. 
Electrical and Mechanical Contractors 
West India House, 54 Baldwin Street, Bristol I 
Telephone 21586 : 
Also at: Leeds, Ilkley, London, Manchester, Sheffield, Cardiff and Scunthorpe 


BUCHANAN & CURWEN LTD. 
(Established 1895) 
15 Orchard Street, Bristol I 
Electrical Installations of all types | 
Also at : London. Leatherhead and Dorking 


WESTERN DYNAMO AND MOTOR COMPANY 
Summerland Street, Exeter 
Telephone 58421/2 é ; 
Motor, generator and transformer rewinds. Lighting and power installations. 
Factory maintenance 


EASTERN JIT 
ich. . «1. Cambtidger ss nnGt.Y' th. . . . Lowestoft. .. . Ipswich 
OEASTERN & HOME COUNTIES ELECTRICAL CONTRACTORS 
Specialists in Large Scale Electrical Installation Contracts. 
Electra House, Southtown Road, Gt. Yarmouth 
Telephone: Gt. Yarmouth 2390 


ELECTRICAL ENGINEERS & CONTRACTORS 
PLAYFORD & SON LTD. 
Chantrey House, High Street, Newmarket 
Telephone 3353/4 and 2795 


AIA LL 


Electrical Engineers and Contractors 
Cc. A. J. BILLINGTON LTD. 
Cranfield, Bedfordshire 

Telephone: Cranfield 293 

Industrial Installation throughout the Home Counties 
Electrical Contractors 

CABLE JOINTING & ERECTION CO. 

69 Dame Agnes Street, Nottingham 


Telephone: Nottingham 84887 ; 
Cable Jointing. Cable Laying. Keenest Prices. 


MIDVALE ELECTRICAL ENGINEERING 
190 Bilton Road, Rugby 
Telephone: RUGBY 3216 Telegrams: MIDVALE 3216 
Electrical Engineers and Contractors. Electric Motor and Transformer 
Rewinds. Engraving. 


Power, Heating and Lighting Installations. Factory Maintenance. 
Mechanical and Electrical Engineers. Break-down Specialists 
ROTARY ELECTRICAL CO. LTD. 

Gilpin Street, Sheffield 6 
Telephone: 29277/8 


[MIOLANDS Tt nn : 


WALKER BROS. (ELECTRICAL ENGINEERS) LTD. 
Contracts Dept., 12-13 Bath Street, Birmingham 4 
F Telephone: NORthern 5288 


Electrical Installation Engineers. Industrial Installation Specialists 
Established 1895 


HARRIS & SHELDON LTD. 
45 College Road, Perry Barr, Birmingham 22 
; Telephone: Birchfields 5801 
For all electrical contracting installations, lighting, heating, power, public 
address, etc. 


Electrical and Mechanical Engineers, Factors 


THE BIRMINGHAM POWER TRANSMISSIONS LTD. 
117/118 Snow Hill, Birmingham 4 
‘ Telephone: AST. 2088-9 


- . - for all electrical installations 


F. H. WHEELER & CO. LTD. 
553 Moseley Road, Birmingham 12 
Telephone: Calthorpe 2601-2 


DYNAMO & MOTOR REPAIRS LTD. 
Belgrave Terrace, Soho Road, Birmingham 21 


Me i Telephone: Northern 0898 a 
otor and generator repairs and rewinds. Installations and factory maintenance. 
' Electrical plant stockists s 


For Installations and Maintenance throu 
c e : ghout Hants and Sussex 
Also departments covering Refrigeration, T/V and Domestic Appliances 


HERBERT & LASCELLES LTD. 


[Src il erbae cheh aatel a ELECTRICAL INSTALLATIONS LTD. / 
22.25 St. Mary's Butts, Reading Faraday Works, pels See Road, Coventry ; 
Telephone: Readi eye } 
elephone: Reading 54277 : Industrial Electrical Work of All Kinds. Over 50 Years’ Experience 

ry 
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Telephone 24015 (3 lines) 
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towers, Heating and Lighting Installations. Factory Maintenance. 
anical and Electrical Engineers. Break-down Specialists 


ROTARY ELECTRICAL CO. LTD. 
Gilpin Street, Sheffield 6 
Telephone 29277/8 
CLARKE BROS. (Stroud) LTD. 
Bath Road, Stroud, Glos. 
Telephone: Stroud 1132 


Electrical Engineers and Contractors 
Rewinds and Repairs. Industrial Installations 


Electrical Engineers and Consultants 
W. H. TAYLOR (WOLVERHAMPTON) LTD. 
Heantun House, Salop Street 
WOLVERHAMPTON 
Telephone 21687 


[SOUTH WALES MMi i iii ttt ttt 


DRAKE & GORHAM (Contractors) LTD. 


13 St. Andrew’s Crescent, Cardiff 
Telephone: Cardiff 32080 
Electrical Engineers and Contractors 


- . . for all electrical installations 
F. H. WHEELER & CO. LTD. 
117 Woodville Road, Cardiff 
Telegrams: ‘‘ Whelect’ 


N. G. BAILEY & CO. LTD. 


Electrical and Mechanical Contractors 
Andrews Building, 67 Queen Street, Cardiff | 
Telephone 29639 
Also at: Leeds, Ilkley, London, Manchester, Sheffield, Bristol and Scunthorpe 
CLARKE BROS. (Stroud) LTD. 
High Street, Merthyr Tydfil 
Telephone: Merthyr Tydfil 3377 


Electrical Engineers and Contractors 
Rewinds and Repairs. Industrial Installations 


W. J. FURSE & CO. (MANCHESTER) LTD. 
Royal Buildings, Talbot Road, Port Talbot 
Telephone: Port Talbot 3276 
For Electrical Installations and Contract Work 


Telephone 2128]-2 


MERSEYSIDE & N. WALES TT 


JAMES McKENZIE LTD. 
Oxton Road, Birkenhead 
Telephone: CLAughton 4833 (11 lines) 


Electrical Engineers and Contractors for Industrial Installations, Power, 
Heating, Lighting, Burglar Alarms, Maintenance, Motor Rewinds and Repairs 


HIGGINS & CATTLE LTD. 
322 India Buildings, Water Street, Liverpool 2 
Telephone: Liverpool Central 1729 
Electrical Engineers and Contractors 


MUMFORD, BAILEY & PRESTON LTD. 
26 Chapel Street, Liverpool 2 
Telephone: Maritime 1859 
Electrical, Heating, Air Conditioning, Ventilating and Plumbing Engineers 
and Contractors 


YORKSHIRE Re 


Electrical Engineers and Contractors 
SOUTHERN & REDFERN LTD. 
Woodhead Road, Bradford 7 


Textile Maintenance, Repairs and Rewinds 

Telephones: Bradford 2387]—Late Phone: Bradford 65837 
Electrical Engineers and Centractors 
REGINALD MAUDE LTD. ; 

North Parade Works, St. James Road, Halifax 
Phones 6720] (3 lines) 
Est. 50 Yrs. THE Telephone: 23042 (3 lines) 
HUMBER ELECTRICAL ENGINEERING CO. LTD. 
Portland Place, Hull 


tracting Electrical Engineers. Motor Rewinds and Repairs 
Rees ges GRIMSBY, GOOLE, YORK, WALLSEND 


K. S. CONSTRUCTION CO. LTD. 
2 HARTLEY HILL, LEEDS 2 
Telephone: LEEDS 33791 
Electrical Engineers and Contractors 


. . . for all electrical installations 
F. H. WHEELER & CO. LTD. 


44 Bank Street, Sheffield |! 
Telegrams: ‘‘ Whelect”’ 


N. G. BAILEY & CO. LTD. 
Electrical and Mechanical Contractors 
10 Sharrow Lane, Sheffield I! 
Telephone 53328 
Also at: Leeds, Ilkley, London, Manchester, Cardiff, Bristol and Scunthorpe 
MARSH BROS. (ELECTRIC) LTD. 


Clough Bank, Sheffield 2 
Telephone 22384-5. Telegrams: Marbros. Sheffield. Established 190] 
ELECTRICAL INSTALLATION CONTRACTORS 
Approved Hooyer dealers, all Products, including Fractional Horse-Power 
Motors and spare parts 


Power, Heating and Lighting Installations. Factory Maintenance. 
BS Mechanical and Electrical Engineers. Break-down Specialists 


ROTARY ELECTRICAL CO. LTD. 
Gilpin Street, Sheffield 6 
Telephone: 29277/8 
HOLLIDAY (ELECTRICAL) LTD. 
Delta House, 222 Balham High Road 
London, S.W.12 
ELECTRICAL ENGINEERS AND CONTRACTORS 


NORTH WESTERN Fn 


Electrical Engineers and Contractors. 
JOHN RUSHTON & SON 
161 Great Moor Street, Bolton 


: Telephone 22184 
Industrial and Domestic Installations. Maintenance and Repairs. 


ANGLO-AMERICAN ELECTRICAL COMPANY 
Olive St., Bury, Lancs. 
Telephone: Bolton 27251 
Electrical Installations: Power, Heating, Lighting. 
Manufacturers of Fluorescent Fittings, Ballast Units, etc. 


DRAKE & GORHAM (Contractors) LTD. 
21 Newton Street, Piccadilly, Manchester | 


Telephone: Manchester Central 4701 
Electrical Engineers and Contractors 


. . . for all electrical installations 
F. H. WHEELER & CO. LTD. 
Regal Buildings, Oxford Road, Manchester I 
Telephone: Central 8207-8 


Industrial Installations 


W. H. SMITH & CO. ELECTRICAL ENGINEERS LTD. 
Contracting Manufacturing Electronic Maintenance 

12 York Street, Manchester 2 Shepley Estate, Audenshaw Grosvenor Street, Manchester 
CENtral 2991-8 DENton 3961 ARDwick 5011 


W. J. FURSE & CO. (MANCHESTER) LTD. 


20 Mount Street, Manchester 2 
Telephone: Blackfriars 5014-5-6 
For Electrical Installations and Contract Work 


JAMES SCOTT & CO. (ELECTRICAL ENGINEERS) LTD. 
35 Broughton Street, Manchester 8 


CARTER & CO. (NELSON) LTD. 


Hendon Works, Nelson, Lancs. 
Telephone: Nelson 64638 


FIRE-ALARMS AND INDUSTRIAL HEATERS 


NORTH ‘EASTERN AINIWUULUUAUTLVULUULILUTSLTAUUUUTUUUUL TUTTLE 
COX-WALKERS LTD. 
North Eastern Electric Works, Feethams, Darlington 


Electrical Contractors of repute since 1880. Motor Rewinds and Manufacturing 
Engineers 
Telephone 66277/8 


Engineers and Contractors 
CITY ELECTRICAL CO. 
Turks Head Yard, Cecil Street, Lincoln 
~ Telephone: Lincoln 124 London: HOLborn 9722 


NORTH OF ENGLAND ENGINEERING & ELECTRICAL CO. LTD. 
Ferryhill Victoria Bldgs. Palladium Buildings 


Co. Durham Long Row, Sunderland Middlesbrough 
Tel: 435/6 Tel: 58762 Tel: 88156 
ELECTRICAL INSTALLATION CONTRACTORS 


JAMES SCOTT & CO. (ELECTRICAL ENGINEERS) LTD. 
Argyle House, Argyle Street, Newcastle-upon-Tyne I 
Telephone 28605 
Britain’s Largest Electrical Installation Organisation for all high-class Electrica 
Installations and Instrumentation 


. . » for all electrical installations 
F. H. WHEELER & CO. LTD. 


52 Elswick Road, Newcastle . 
Telephone: Newcastle 36271 
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JAMES SCOTT & CO. (ELECTRICAL ENGINEERS) LTD. 
80/110 Finnieston Street 21/25 George IV Bridge 
Glasgow, C.3 Edinburgh 

Telephone: Central 3866 Telephone: Caledonian 6424 
Britain’s Largest Electrical Installation Organisation for all high-class Electrical 
Installation and Instrumentation 


REPUBLIC: OF IRELAND 


HIULULLLUULLULLUULLLLLULLLLAAUUUULUL 
Electrical Engineering Contractors 
A. G. BRUTY LIMITED 
38 Dawson Street, Dublin 
Telephone: Dublin 73181 


Applications for particulars of costs and standard style of advertisements 
in this Regional Guide should be addressed to: 
THE 
ADVERTISEMENT DEPARTMENT, 
ELECTRICAL REVIEW 
DORSET HOUSE STAMFORD STREET LONDON S.E.1 


F.RYMAN ELECTRICAL LTD. 


72 HUNTERS VALE, HOCKLEY, BIRMINGHAM 19 
Phone: NOR 2403 


MANUFACTURERS OF EARTHING CLIPS (ALL TYPES) 
CABLE SOCKETS, COPPER CLAMP WASHERS 


QUALITY PRODUCTS ONLY 


Electrical 
Insulation 


VULCANISED 
FIBRE : 
Fal of every type 
The largest and most comprehensive 
AT range of insulating materials 
in the country. 
LE H E ROI D Supplied in sheet, rod 
ASBESTOS, and tube form. 
CELLULOSE ACETATE, 
CASEIN, 
CAST RESIN, 
: c VARIG eaten COMPOUND, 
. I CLOTH, T; & 
E BON ITE . Sleevings, 5 ie 
GLASS CLOTH, Tapes & Sleevings, 
MICA & MICANITE, 
MOULDINGS, 
NYLON, 
pen P.V.C. 
7 ICS OF ALL TYPES, 
BAKELITE PRESSPAHN 


SLEEVINGS, 
TAPES 


(Fabric & Paper Sase) 
VULCANITE 


yam 


Also 
Turned and 
Pressed 

Parts 


INSULATION HOUSE, 315 WE 
BIRMING Uae LLINGTON ROAD 


Phone: BIRchfield 6218-9 Grams: Fibre, B’ham 20 
Please write or ‘phone if further details 
or samples are required 
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urdy 


TRANSFORMERS 


UP TO 
250 KVA 


ALL TYPES 


Also 


e POWER TRANSDUCTORS 


for *‘ finger-tip ’’ manual or automatic 
control of power up to 300 KVA 
(|-phase) and 750 KVA (3-phase). 


e TRANSFORMER/RECTIFIER SETS 


STURDY ELECTRIC CO. LTD. 


HAMSTERLEY COLLIERY, NEWCASTLE UPON TYNE 
Telephone: Ebchester 271-272. Telegrams: Sturditran,Newcastle uponTyne 


LIGHTNING 
CONDUCTORS 


and Earthing Equipment 


Largest Manufacturers and Exporters in 
Great Britain 


Illustrated Trade Literature available upon request. Advisory and Technical 
Information Service free 


W. J. FURSE & CO. LIMITED 


33 Traffic Street (Tel. 83471-5 lines) NOTTINGHAM 
Also LONDON, MANCHESTER, BIRMINGHAM, BRISTOL 


MEKELITE 
Geanco Kee > Jot 


INDUSTRIAL 
LIGHTING 
UNITS 


‘ 
Catalogue sent free on request. 


For wall, bench or machine mounting. 


MEK-ELEK Engineering Ltd., mitcham 
3072 


17 Western Road, Mitcham, Surrey. 


Faced 
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Classified Advertisements 


CLASSIFIED 


advertisements are PREPAID at 4/- per line (approx. 6 words). 


DISPLAYED CLASSIFIED ;—53/. per single column inch. 


ey an advertisement includes a Box Number there is an additional charge of 1/-. 
ES DISCOUNTS for Consecutive insertions :—13, 5%; 26, 10%; 52, 15%. 


SITUATIONS WANT 


Biiccedi aids prepa TED: Three insertions under this heading can be obtained for the price of two if 


ith the first insertion. 
Remittances payable to * ELECIRICAL REVIEW.” 
REPLIES TO BOX NUMBERS 


c/o ELECTRICAL REVIEW. eo be addressed to the Box Number in the advertisement, 


situation appearing under a Box N 


or individual, instruction i 
Saaey, ctions to this eff 


set House, Stamford Street, London, S.E.1. 


If an applicant for a 


ae es ote en reply to be forwarded to a particular firm 
De ecb should be addressed to the Advertisement Supervisor, ELECT RI 
The name of an advertiser using a Box Number cannot be Bisclaea Se 


Original testimonials should not be sent with applications for employment 


OFFICIAL:NOTICES, TENDERS, ETC.” 


SKIPTON URBAN DISTRICT COUNCIL 


Rewiring of Electrical Installations 


BEENDERS invited for rewiring 149 pre-war 
Council houses, Burnside Estate. 


Contract documents from Engineer and Sur- 
veyor, Town Hall, Skipton, on deposit of £2 2s. 
(refunded on receipt of bona fide tender). 


_ Tenders, in envelope provided, bearing no 
ase of sender, to be in by 8th January, 
1962. 


The Council do not bind themselves to accept 
the lowest or any tender. 


L. E. SMITH, 
Clerk of the Council. 
3280 


SITUATIONS VACANT 


(See “* Replies to Box Numbers”’ above) 


CENTRAL ELECTRICITY 
GENERATING BOARD 


North Eastern Region 


Third Assistant Engineer (Substations & Cables), 
Regional Transmission Project Branch 


PPLICATIONS are invited from engineers 

to supervise the work of contractors 

engaged in the installation of electrical plant 

including cables at 132-kV, 275-kV and 400-kV 
substations in the Region. 


Candidates should have had previous experi- 
ence on both the construction and maintenance 
of substation equipment, but applicants with 
experience of either will be considered. 


It is desirable that the candidates should 
have qualifications leading to Corporate Mem- 
bership of the Institution of Electrical Engineers. 


The salary for the appointment will be in 
accordance with the National Joint Board Agree- 
ment, Grade 8, Class K (£1,145 - £1,410 per 
annum). 


Forms of application may be obtained from 
the Regional Personnel Officer, Central Elec- 
tricity Generating Board, North Eastern Region, 
I, Whitehall Road, Leeds, 1, to whom they 
should be returned to arrive not later than 
Ist January, 1962. 

3272 


BRITISH ENGINE BOILER & 
ELECTRICAL INSURANCE CO. LTD. 
Longridge House, Manchester, 4 


I ates SURVEYORS required. 


Permanent positions carrying progres- 
sive salary scale £825 to £1,225 with non- 
contributory pension. Candidates, aged 26 
to 32, with H.N.C. in Electrical Engineering 
or Grad. IE.E., and with apprenticeship 
in manufacture or repair of electrical 
machinery, are invited to apply stating age, 
qualifications and experience. aiek 


CENTRAL ELECTRICITY 
GENERATING BOARD 


Midlands Region 


Assistant Engineer (Operation), Drakelow “B” 
Power Station, West Midlands Division 


|i Nee BeOS are invited for the appoint- 
ment of ASSISTANT ENGINEER 
(Operation) at Drakelow “B” Power Station, 
near Burton-on-Trent. N.J.B. service con- 
ditions, superannuable appointment, salary 
within Schedule A of the Agreement, Grade 
L.10, £1,190-£1,325 per annum plus 10% for 
shift duties. 


Applicants should have received a sound 
technical training and practical experience in 
the operation of steam generating plant and 
main switchgear, and a knowledge of P.F. firing 
is desirable. Appropriate technical qualifica- 
tions would be an advantage. 


Apply, quoting Vacancy No. 304/61 MR, on 
application form AE.6, available from the 
Station Superintendent, Drakelow Power 
Station, near Burton-on-Trent, to be completed 
and returned by Ist January, 1962. 

3277 


SOUTH EASTERN ELECTRICITY BOARD 


SSISTANT DISTRICT ENGINEER, 
Central Sussex District. 


Salary £1,040 to £1,165 per annum in accord- 
ance with N.J.B. Class F, Grade 7. Applicants 
should be qualified engineers and have had 
training and experience in planning, construc- 
tion, operation and maintenance of underground 
and overhead distribution systems up to 33 kV. 
The District is 298 sq. miles in area and the 
units sold in 1960/61 were 199 millions. It 
is expected that the District classification will 
be raised to G in 1962 or 1963. 


Transport will be provided or the successful 
candidate may elect to use his own car on 
Board’s business with the appropriate allowance. 
Rented living accommodation may be offered 
to the successful candidate. 


Applications, quoting E.R., and naming two 
referees, to District Manager, SEEBOARD, 
Electra House, Church Road, Haywards Heath, 
Sussex, by 3rd January, 1962. 


GEORGE WRAY, 
Secretary. 
3270 


TECHNICAL SALES REPRESENTATIVE 


required by old-established company in electric 
light fittings. Diploma Members of the Illumi- 
nating Engineering Society preferred. Vacancies 
exist in the following areas :— 


LANCASHIRE and NORTH-WEST. 
YORKSHIRE and NORTH-EAST. 
MIDLANDS. 

SOUTH WALES. 

SCOTLAND. 


Excellent opportunities for selected personnel 
in rapidly expanding organisation. 


Applications will be treated in strictest con- 
fidence. Please reply to—Box 3250. 


x 
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BREUER CRCSERR ESCH EERE ACRE BEER eee Uke 


CHRISTMAS 


ADVERTISEMENTS for the issue of 
29th December have now closed for 
press 


Advertisements are accepted up to 
first post on Monday of the week 
of issue 


If blocks, bold type or ruled borders 
are required then on Friday prior to 
week of issue 


All communications to be addressed to: 
Classified Advertisement Department, 
ELECTRICAL REVIEW 
Dorset House, Stamford Street 
London, S.E.1 


CENTRAL ELECTRICITY 
GENERATING BOARD 


South Eastern Region, North Thames Division 


PPLICATIONS are invited for the following 

appointment at LITTLE BARFORD 
GENERATING STATION, ST. NEOTS, 
HUNTS. 


GENERAL ASSISTANT ENGINEER 
(S.V. No. 1569). 


Salary N.J.B. Class J, within the range of 
Grades 17/15, Scales 1-3, £625- £805 per 
annum, plus £90 per annum shift allowance 
whilst engaged on shift duties. 


The commencing salary will depend upon 
the duties and responsibilities. 


Duties of the above post include assisting in 
the electrical control room and experience in 
the technical operation of electrical, boiler house 
and turbine house plant, testing, etc., in a 
generating station, and provide a suitable basis 
for promotion to higher technical grades, 


Manual workers in skilled grades with suit- 
able technical training will be considered. 
Previous experience in a generating station 
and/or technical training to the standard of 
Ordinary National Certificate or its equivalent 
will be of advantage. 


Housing accommodation may be available for 
the successful applicant. 


Applications, quoting reference S.V. No. 1569, 
stating age, qualifications, previous experience 
and present position, should be sent to the 
Assistant Regional Personnel Officer, Central 
Electricity Generating Board, South Eastern 
Region, North Thames Division, West Farm 
Place, Chalk Lane, Cockfosters, Barnet, Herts., 
to arrive not later than the 6th January, 1962. 


F. W. SKELCHER, 


Assistant Regional Director. 
3281 


CABLE ENGINEERS 


between 20 and 4o years of age, required for 
the development and design of supertension 
cables and accessories. High-voltage laboratory 
experience desirable. 


Applicants should possess H.N.C. or Degree 
in Electrical Engineering, although for some 
appointments an interest in electronics would 
be valuable. Graduate or Corporate Member- 
ship of I.E.E. an advantage but not essential. 


Apply, giving full details, to :— 


Engineering Manager, Supertension Dept. 
ASSOCIATED ELECTRICAL INDUSTRIES 
(WOOLWICH) LTD. 


Cable Division, Gravesend, Kent 
3267 
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Situations Vacant (continued) 


SOUTH OF SCOTLAND 
ELECTRICITY BOARD 


Edinburgh and Borders Area 


Third Assistant Engineer 
(Meters, Test and Protection) 


Salary N.J.B. Schedule A, Class L, Grade 10, 
£1,190/ £1,325 per annum 


PPLICATIONS, on the standard form, 
obtainable from the undersigned, should 
be submitted not later than 15th January, 1962. 


Conditions of service in accordance with the 
N.J.B. Agreement for the Electricity Supply 
Industry; the successful candidate, subject to 
satisfactory evidence of health, will require to 
become a contributor to the Board’s super- 
annuation scheme. 


Applicants should hold the H.N.C. (Electrical 
Engineering) or equivalent, and have some ex- 
perience in commissioning new substations and 
routine testing and maintenance of protective 
gear. 


The successful applicant will require to reside 
within a reasonable distance of Area Head- 
quarters, Edinburgh. 


Gy HAS COLLYNS; 
Manager. 
52, Melville Street, 
Edinburgh, 3. 
3266 


CENTRAL ELECTRICITY 
GENERATING BOARD 


Midlands Region 


Shift Charge Engineer, Drakelow “A” Power 
Station, West Midlands Division 


py ce TIONS are invited for the appoint- 
ment of SHIFT CHARGE ENGINEER 
at Drakelow “A” Power Station, near Burton- 
on-Trent. N.J.B. service conditions, super- 
annuable appointment, salary within Schedule 
A, Grade J.6, £1,350-£1,500 per annum plus 
10% shift allowance. 


A sound technical training and practical 
experience in the operation and maintenance 
of steam generating plant and main switchgear 
in a large modern power station are required, 
also a knowledge of P.F. firing. The station 
is one of advanced design. Appropriate quali- 
fications an advantage. 


Apply, quoting Vacancy No. 305/61 MR, on 
application form AE.6, available from the 
Station Superintendent, Drakelow Power 
Station, near Burton-on-Trent, to be completed 
and returned by Ist January, 1962. 


3276 


INSPECTOR OF WORKS (ELECTRICAL) 


required by UGANDA GOVERNMENT 
Public Works Department. Appointment on 
contract for I tour of 21-27 months in first 
instance. Salary according to age and ex- 
perience in scale (including inducement pay) 
rising to £1,671 a year. Gratuity 25% of total 
salary drawn. Outfit allowance £30. Children’s 
education allowances. Free passages. Liberal 
leave on full salary. 


Candidates should be 29-40 years of age 
and must possess at least O.N.C. (Electrical) 
or equivalent qualification. They should also 
have served a full apprenticeship and had sub- 
sequent experience in maintenance of industrial 
electrical equipment and large installations. 
They must be fully conversant with U.K. Home 
Office Electricity Rules, Electricity Regulations 
under the Factories Act, and those of the 
Electrical Commissioners, 


Apply to CROWN AGENTS, 4, Millbank 
London, S.W.1, for application form and fariien 
gee patog age, name, brief details of 
qualifications and experience, and i 
reference M2/50987/EF. Pape ante ae 


3269 


Gosia Electricity 


Chilterns Sub-Area 
AYLESBURY DISTRICT 


FIRST ASSISTANT DISTRICT 
COMMERCIAL ENGINEER 
(260/61.R). 


Candidates should have had a good 
general and technical education and ex- 
perience in electrical contracting and 
maintenance work. The successful 
applicant will be responsible to the 
District Commercial Engineer for the 
supervision of general contracting and 
wiring installation work, including 
estimating for all types of industrial, 
agricultural and domestic installations. 
Experience in the design and installation 
of thermal storage heating systems, 1n- 
cluding floor warming installation, would 
be an advantage. 


Salary N.J.B. Class F, Grade 6, £1,115- 
£1,245 per annum. 


Apply by letter to the Manager, 
Aylesbury District, Eastern Electricity, 
Exchange Street, Aylesbury, by Sth 
January, 1962. 


Essex Sub-Area 
CHELMSFORD DISTRICT 


FOURTH ASSISTANT ENGINEER 
(261/61.R). 


Applicants should have had a sound 
technical training and some experience 
in the construction,. operation and 
maintenance of H.V. and L.V. overhead 
and underground distribution systems, 
including substations. 


Salary N.J.B. Class 
£825-£940 per annum. 


Apply by letter to D. H. Walker, 
Manager, Chelmsford District, Eastern 
Electricity, Anchor Street, Chelmsford, 
Essex, by 5th January, 1962. 


G, “Grade Ir, 


3279 


ELECTRICAL /INSTRUMENT 
INSTRUCTOR 


ie oil company operating in 
Middle East (Arabian Gulf) reé 
quires an INSTRUCTOR to train young 
local employees as electrical and in- 
strument mechanics. The successful 
applicant will be expected to devise 
imaginative methods of dealing with 
young men whose English and back- 
ground knowledge are limited. 


Applicants should hold at least O.N.C. 
or equivalent in electrical engineering, 
and have both practical and theoretical 
Knowledge of general instrumentation 
techniques and considerable experience 
of instructing technicians, preferably 
linked to the City and Guilds range of 
courses and standards. 


The post is pensionable with gross pay 
not less than £2,500 per annum. No 
income tax at present. Annual leave 
with paid passages. Fully furnished, 
air-conditioned accommodation provided 
at reasonable rental, but married appli- 


cants should be prepared for initial 
separation. 
Applicants should write in detail, 


quoting O/S 7, to Box No. 4413, c/o 
Charles Barker & Sons Ltd. : 
Street, London, E.C.4. Besa 
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NORTH WESTERN ELECTRICITY BOARD 


(a) Third Assistant Engineer (Senior 
Charge Engineer) 

(b) Fourth Assistant Engineer (Charge 
Engineer) 


Operation Section, Sub-Area Engineering 
Department, Manchester 


PPLICATIONS are invited for the above 
ae posts in the Sub-Area Central Control 
Koom. 


POST (a). 

The duties include operational control of a 
large E.H.V. transmission and distribution 
system interconnecting a number of power 
stations by supervisory control and system 
switching. 


POST (b). 
The duties include assisting the Senior Charge 
Engineer in the above work. 


The engineers appointed will be required to 
perform shift duties. _Corporate Membership 
of the Institution of Electrical Engineers will 
be an advantage. 


SALARY SCALES :— 
POST (a) £1,275/£1,410 p.a. plus 10% 
shift allowance. Grade M.1Io. 
POST (b) £1,115/£1,245 p.a. plus 10% 
shift allowance. Grade M.12. 


N.J.B. conditions. 


Applications on forms to be obtained from 
the Manager (Staff Vacancy), No. 1 Sub-Area, 
North Western Electricity Board, Town Hall, 
Manchester, 2, P.O. Box 493, and returned to 
him by 4th January, 1962. 
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CENTRAL ELECTRICITY 
GENERATING BOARD 


Midlands Region 


Fourth Assistant Engineer, System Operation 
Department, West Midlands Division 


PPLICATIONS are invited for the appoint- 

ment of FOURTH ASSISTANT ENGI- 
NEER in the System Operation Department, 
Birmingham. N.J.B. service conditions, super- 
annuable appointment, salary within Schedule B, 
Class L, Grade 11, £920-£1,245 per annum. 


The duties of the post are mainly statistical, 
and applicants should have had a sound tech- 
nical education to Ordinary National Certificate 
as a minimum, and preferably have had power 
station experience. 


Apply, quoting Vacancy No. 309/61 MR, on 
application form AE.6, available from the 
System Operation Engineer, Warwick House, 
Redhill Road, West Heath, Birmingham, 30, to 
be completed and returned by Ist January, 1962. 
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HUNTINGDONSHIRE 
COUNTY ARCHITECT’S DEPARTMENT 


Technical Assistant (Electrical Engineer) 


PPLICATIONS are invited for the above 

appointment on Grade A.P.T. III (£960- 
£1,140) or Grade A.P.T. IV (£1,140-£1,310) 
according to qualifications. 


The person appointed will be a member of 
the Engineering Section of the Department, and 
his duties will consist of all works connected 
with electrical installations related to both small 
and large building projects. 


Application forms may be obtained from the 
Deputy County Architect, County Buildings, 
Huntingdon, and completed forms should be 
returned to the undersigned by Saturday, 6th 
January, 1962. 

A. C. AYLWARD, 
Clerk of the ¢ i 
County Buildings, enecee 

Huntingdon. 
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i, 


have a vacancy for a 


erranti transformers 


for work on 


CONTROL PROBLEMS related to TRANSFORMERS 


and associated equipment 


Applicants should have a degree or Higher National Certificate in electrical engineering. 


This appointment is one which will offer A HIGH LEVEL OF TECHNICAL INTEREST & INDIVIDUAL 
RESPONSIBILITY, together with an attractive salary, good Pension and Dependants’ Insurance benefits. 
The successful candidate will be joining the foremost British transformer manufacturing company with 


advantages of :— 


*% THE MOST UP-TO-DATE DESIGN AND DEVELOPMENT FACILITIES 
* TECHNICAL LEADERSHIP 
x A MANUFACTURING CAPACITY OF OVER 5,000,000 kVA PER ANNUM 
> WORLD-WIDE INTERESTS 


Application forms can be obtained from T. J. Lunt, Staff Manager, Ferranti Limited, Hollinwood, 


"ENGLISH ELECTRIC 
PUBLICITY DEPARTMENT 


VACANCY occurs in the Infor- 

mation Section of the Publicity 
Department at Stafford. The duties 
include dealing with requests for in- 
formation on the company and its 
products from a wide variety of sources 
and the editing of technical sales 
brochures. The post will appeal to those 
with a minimum of O.N.C. or alterna- 
tively an arts degree. 


Stafford is a pleasant county town 
in a green belt, within easy reach 
of Wolverhampton, Birmingham and 
Stoke-on-Trent. 


The post carries admission to the 
company’s staff pension scheme, and 
three weeks’ holiday, after a qualifying 
period. 


Please apply, giving details of age, 
previous experience and salary expected, 
1Oss—— 


The Deputy Publicity Manager 
THE ENGLISH ELECTRIC CO. LTD. 
Foregate Street Offices, Stafford 
» 3275 


DRAUGHTSMEN 


EVERAL Draughtsmen are required 
for the mechanical developments of 


electric motors, A.C. and D.C., shafts, 
Experience of 


frames, end brackets, etc. 
flameproof motor design an advantage. 


Good wages; pension scheme; 5-day week. 
Box 3218 


Lancs. Please quote reference LP. 


AN ESTIMATOR 


for 
TEMPERATURE 
CONTROL PANELS 


is required by 


THE RHEOSTATIC CO. LIMITED 
OF SLOUGH 


to supervise the section in the Home 
Sales Department dealing with the cost 
estimation of Control Panels and also 
to assist in the management of the Panel 
department generally. 

Experience in the design and manu- 
facture of control panels is essential, 
with possession of relevant technical 
qualifications. 

This aspect of the company’s business 
is rapidly expanding, affording scope and 
opportunity to the successful applicant. 

The company operate a generous life 
assurance and pension scheme. 


Please apply to the 


Personnel Manager 3283 


A LARGE company of electrical engineers 
and contractors have a vacancy for a 
supervising engineer at their head office in 
Westminster. A bonus scheme is in operation, 
also a non-contributory pension scheme for 
those under the age of fifty years when joining 
the staff. Engineers with qualifications to 
enable them to undertake the supervision of 
the largest contracts are requested to apply, 
stating details of experience, age and present 
salary, to—Box 3282. 


LLECTRICAL contractors require experi- 
enced storekeeper. Must have knowledge 
of trade. Opportunity for right man to join 
expanding firm. — Service Electric Co. Ltd., 
Secomak Works, Honeypot Lane, Stanmore, 
Middx. (EDGware 5566). 3140 
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BRITMAC ELECTRICAL COMPANY LTD. 


Manufacturers of 
High-Class Electrical Aecessories 


require a 


REPRESENTATIVE 


for the Counties of CUMBERLAND, 
WESTMORLAND, LANCASHIRE, 
CHESHIRE and NORTH WALES. 


Candidates must have good connections 
with consulting engineers, local authori- 
ties, electrical contractors and wholesalers. 


Remuneration by salary, commission 
and expenses. Company car provided. 
Contributory pension scheme, 


Reply giving details of age and full 
particulars of experience, also salary 
required, to Britmac Electrical Co. Ltd., 
Britannia Works, Wharfdale Rd., Tyseley, 
Birmingham, Il. 

3217 


TLAS LIGHTING Limited have an 
immediate vacancy for a qualified lighting 

sales engineer to call upon architects and con- 
sulting engineers in the London area. Written 
applications stating experience and present 
salary should be sent, in confidence, to the 
Manager, Commercial Engineering Department, 
Atlas Lighting Limited, Thorn House, Upper 
St. Martin’s Lane, London, W.C.2. 3263 


Saree and/or design 
and also junior engineer required for pro- 
gressive positions for high-class installation 
work in an expanding company. Write in con- 
fidence stating age, experience in detail and 
salary required to—Managing Director, Alliance 
Electrical, 2, Henrietta St., London, W.C.2. 
Progressive salary and scope for advancement 
for able and enthusiastic engineers. 137 
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Situations Vacant (continued) 


JOHNSON & PHILLIPS LTD. 


rV\O meet the requirements of the 

company’s planned development 
programme, applications are invited for 
the following positions :— 


TRANSFORMER DEPT. | 
Experienced Design Engineers 
Draughtsmen. 


CONTRACT DEPT. : 
Engineers to supervise contracts in the 
United Kingdom. Must be experienced 
in all types of cable installation and 
jointing up to 33 kV, and be prepared 
to travel. 

Contract Foreman fully experienced in 
taking charge of all types of power 
cable installations up to 33 kV. 


and 


Interviews arranged to suit applicants. 


Applications, which will be treated in 
confidence, stating experience, qualifica- 
tions, age and salary expected, to— 
Employment Manager, Johnson & Phillips 
Ltd., Victoria Works, Charlton, London, 
S.E’7. 
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ELECTRICAL ENGINEERING 
ASSISTANTS 


required with experience in any of the 
following :— 


(1) Planning of electrical installations and pre- 
paration of specifications for new schools 
. and other large buildings. 


(2) Preparation of schemes of repair and im- 
provement of electrical installations in all 
classes of buildings. 


(3) Preparation of schemes and specifications for 
all types of electric lifts. 


(4) Selection of electricity tariffs and negotia- 
tion for supplies. 


_ Preference for applicants possessing or work- 
ing for A.M.I.E.E., H.N.C. or other technical 
qualification. 


Up to £1,500 according to qualifications and 
experience. Pension scheme. Staff restaurant. 


(GS/R/3445/12), 
A See 
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Form from Chief Engineer 
L.C.C., County Hall, London 


ESIGN draughtsman, Sydney, N.S.W. Age 
: about 25-35. Should have had experience 
in the design and layout of transformer internals, 
tanks, etc., and be capable of transcribing engi- 
neers’ basic designs into working drawings for 
production. The type of work will be mainly 
current and voltage transformers up to 132-kV 
level with some medium-size power trans- 
transformers of like voltages. Salary commen- 
Surate with experience. Write to Box No. 4414, 
c/o Charles Barker & Sons Limited, 20, Cannon 
Street, London, E.C.4. 3262 
E LECTRIC cable makers require experienced 

representative for Yorkshire area. Salary 
plus commission give above average earnings, 
with ample scope for improvement. Preference 
will be given to applicants having previous ex- 
perience in the electric cable making industry and 
a knowledge of the radio and television industry 
would be an added advantage. Car provided. 
Pension scheme. Apply in strict confidence 


to—Sales Director, Permanoid Limited, Man- 
chester, 4. 3251 


ANS very urgently required. 
London rates. Contract work.—Leonard 
J. Ive Ltd., 29, Clarendon Road, Watford 
(Telephone 29626). 3259 
{RA Naas and supervisor required for 
4 electrical contractors’ office in London. 
Good salary and prospects for man having the 
right experience.—Box 3252. 
ee ED representatives, with con- 
tracting and user connections in South 
London, are required by a rapidly expanding 
electrical wholesaler. Successful applicants will 
be chosen by the 12th of February, 1962. Write 
in confidence giving age, education and experi- 
ence to—Box ER.7660, c/o Whites, 72, Fleet 
Street, London, E.C.4. 219 


{ENIOR contracts engineer required by large 
Manchester electrical contractor. Age 
group 35-45, with minimum qualifications 
H.N.C., sound practical training 1 heavy in- 
dustrial contracts and wide experience im all 
forms of electrical installation work. Applicants 
should have proved experience of contract 
managements, estimating and labour control. 
Excellent prospects for man of energy, courage 
and initiative. Please apply in writing giving 
full details including salary expected, to— 
Box 3221. 

\URVEYOR, experienced in overhead trans- 
\S) mission lines. . Central Scotland area. 
Permanent position. House made available if 
required. — Miller & Stables, Duncan Street, 
Edinburgh, 9. 3273 


APPOINTMENTS FILLED 


Dissatisfaction having so often been expressed 
that unsuccessful applicants are left in ignorance 
of the fact that the position applied for has been 
filled, may we suggest that Advertisers notify 
us to that effect when they have arrived at a 
decision? We will then insert a notice free of 
charge under this heading. 


Box 106—Supervising Engineer. 
Box 107—Book-keeper. 


All applicants are thanked. 


: SITUATIONS WANTED 


RELAND. Dublin-based representative, 
nation-wide connections, seeks to represent 
British firm. Will consider agencies.—Box 8413. 
ALES executive, with first-class live con- 
nection amongst wholesalers and retailers 
in the electrical and radio trade in the West 
of England and Wales, including supervision 
of Bristol depot, seeks new position. Excellent 
sales record, top contacts, able administrator.— 
Box 8409. 


ARTICLES FOR SALE 
ELECTRO MOTION LIMITED 


offer all types of modern ball-bearing, standard 
voltage ELECTRIC MOTORS at a fraction of 
their original cost. 


Examples from our extensive stock :— 
SLIPRING, TOTALLY ENCLOSED, 
FLAMEPROOF. 

20 h.p., B.T.H., 970 r.p.m., £65 each. 
TOTALLY ENCLOSED, 

SQUIRREL CAGE. 

7% h.p. B.T.H., 1,450 r.p.m., £11 each. 

25 h.p. ENGLISH ELEC., 960 r.p.m., £35 ea. 
SQUIRREL CAGE, 

SCREEN PROTECTED. 

15 h.p. BROOK, 1,400r.p.m. with starter, £20 ea. 
25 h.p. BROOK, 1,400 r.p.m., £27 each. 


Write for our fully comprehensive stock lists 
to :— 


ELECTRO MOTION LIMITED 
Barkby Road, Leicester 
Tel. 66341 (5 lines) 


MOTORS 


EW CROMPTON PARKINSON, 


from 4 h.p. to 80 h.p.; also 6,000 
A.C. and D.C. reconditioned Motors 
and Starters. 


IN STOCK HERE 


B. E. WHITE 
Brantwood Rd., Tottenham, London, N.17 
Tel. EDMonton 4621-2 215 


HOUSE SERVICE METERS 


2 O ()24o". A.C. or D.C., ro amps. 
capacity, quarterly type, from 


25s. each, plus 2s. 6d. carr, 


UNIVERSAL ELECTRICAL Co. 
221, City Road, London, E.C.1 


Sh7/ 
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UNUSED ALTERNATORS FOR SALE 


Frustrated Exports 


kw r.p.m. 

One 130 600/720 3ph./50/60cy. 380 Vv. 
DiwoOymlsz 720 3ph./60 cy. 380 Vv. 
One 346 600 3ph./50 cy. 415 V. 
One 310 750 do. do. 
Four 110 600 do. 400/440Vv. 
Three 225 600 do. 3.3/6.6kV 
Three 620 750 do. 3.3 kV 


All single-bearing machines for direct coupling. 
Makers’ guarantee. Very low prices. 
FYFE, WILSON & CO. LTD., Engineers 
Bishop’s Stortford, Herts 


(B.S. 1000/1/2) 
162 


.A. ELECTRICAL Co. for A.C.-D.C. 
motors, switchgear, exhaust fans, hoists, 
reduction gears, new or reconditioned units.— 
CHI. 5105. 67, Rothschild Rd. LondonW.4. 57 
.C. and D.C. motors, generators, from 
stock.—Service Electric Co. Ltd., Honeypot 
Lane, Stanmore, Middx. (Edgware 5566/9). 91 
.C. and D.C. slotmeters and quarterlies. 
Reconditioned, gauranteed 2 years. Repairs 

and recalibrations.—Victor Electric Co., South 
View, Sweet Hill,Patcham,Brighton,Sussex. 8336 
LTERNATORS, 3-phase, all sizes in stock 
from 7 kVA up to 600 kVA.—Britannia 
Manufacturing Co. Ltd., Britannia Walk, 
London, N.1 (CLErkenwell 5512). 24 
LTERNATORS and generators, all types 

up to 150 kW.—Powerco Ltd., 312, York 
Road, London, S.W.18 (VAN. 5234). 151 
ARGAINS in electric motors from A. Cooks- 

ley & Co. Ltd., 21/25, Tabernacle Street, 
London, E.C.2. Ring Monarch 3355. 50 
RASS lampholders. Standard 4” B.C.s.c. 
and 43” pushbar. Competitive prices. 
Largest stockists in London.—N.L.C., 40, Man- 
chester St., London W.1 (WELbeck 3300). 3199 
ABLE, armoured, P.I.L.C., P.V.C., R.I.L.C., 
V.C.I.L.C. All sizes in stock at our London 
works. Cutting and delivery same day as order 
received. Priced stock lists.—Batt Electrical Co., 
6, Dock St., London, E.1 (Tel. Royal §905). 316 
IRCUIT-breakers, various sizes in stock, 
A.C. and D.C., 200 amperes up to 2,000 
amperes. Also dynamo and alternator switch- 
boards, — Britannia Manufacturing Co. Ltd., 


22/26, Britannia Walk, London, N.r1. 26 
ONVERTERS, motor-alternators, motor- 
generators, frequency changers, etc. All 


types up to 100 kW.—Powerco Ltd., 312, York 
Rd., London, S.W.18 (VAN. 5234). 150 
RANE motors. Direct current, series wound 

or compound wound, all voltages. We have 
large stocks.—Britannia Manufacturing Co. Ltd., 
22/26, Britannia Walk, London, N.1. 22 
IESEL generating sets, all sizes to 500 kW. 
Britannia Mfg. Co. Ltd., Britannia Walk, 
London, N.1. 16 
LECTRIC motors, dynamos, alternators and 
motor generator sets of all sizes. We hold 

one of the largest stocks in England. New and 
reconditioned, with 12 months’ guarantee.— 
Britannia Manufacturing Co. Ltd., Britannia 
Walk, London, N.1 (Clerkenwell 5512, 3 lines); 
also Works and Stores, Chobham, Surrey. 20 
LECTRIC motors, generators, motor gener- 
ator sets, transformers, switchgear, etc., 
large comprehensive stock, overhauled and 
guaranteed. Copy of our Register, “ Electrical 
Surplus,” containing thousands of items of 
electrical plant, sent on request.—R. F. Winder 
Ltd., Belgrave Electrical Works, Leeds, 2. 54 
NGLISH Electric Co. 900-kVA turbo-alter- 
nator set with accessories, 415 volts, 3-ph., 

50 cycles.—Britannia Mfg. Co. Ltd., Britannia 
Walk, London, N.1. - 3086 
{ LUORESCENT tubes reconditioned and 
guaranteed with a life as new for 7s. 6d. 
each. Free collection and delivery in Lancs and 
Yorks. We are also manufacturers of top 
quality fluorescent fittings, trunking systems, 
control gear and new fluorescent tubes. 
Generous discounts available-—Anglo-American 
Electrical Company, Olive Street, Bury (Tele- 
phone, Bolton 27251). 212 
[es sale, good unused and used machinery 
including electric motors, A.C. and D.C. 
dynamos, alternators, transformers, diesel and 
steam electric generating sets, mains failure sets, 
motor generator and Ward Leonard sets, switch- 
gear, compressors, fans, capacitors, 
Wilson & Co. Ltd., Station Works, Bishop’s 
Stortford, Herts (Tel. B.S. 1000/1). ‘16k 


etc.—Fyfe, . 
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(GENERATING sets, portable or stationary, 
new and reconditioned, 1 to 100 kW, A.C. 
and D.C. — Powerco Ltd., 312, York Road 
London, S.W.18 (VAN. 5234). 148 
AL SSULATING varnish, clear, Minerva No. 
720, £10 per 40-gal. drum.—Lowton Metals 
Ltd., Sandy Lane, Lowton St. Mary’s, Leigh 
Lancs. (Tel. 71441 /2). : 93 
Gees ee me Shannovue cabi- 
lets, as new.—F, H. Jolly & Co. : 
289, King St., London, W.6 diy. 5381). on 
OTOR oats ce and converters, all 
: sizes and voltages from 4 kW up to 500 
in stock. — Britannia Meanulecanag oe ay 
22-26, Britannia Walk, City Road, London, N.1 
(Tel. Clerkenwell 5512, 5513 & §514). 12 
OTORS and control gear, huge stocks all 
an her to 200 Pee eotan & Co. 
+» Elec, Engineers, Keighley (5 bj ° 
aes ea) engraving, aheeee ests 
cils. — Stilwell! Son 
Gosford Street, Coventry. pees ae 
pees ress single to three-phase, 
Several sizes in stock up to 90 h.p., 3-phase 
loading. — Britannia - Bri i 
Wkiboiden te Mfg. Co. Ltd., Slates 
PDEATING: dynamos and motor generator 
Sets, various sizes from 500 amps. up to 
2,000 amps., with A.C. and D.C. motors.— 
Britannia Manufacturing Co. Ltd., 22/26, 
Britannia Walk, London, N.r. 15 
1 Re S Soe eats hour meters. Available 
tom stock.—Universal Electrica i 
Roard, London, E.C.r. eae ue 
{Peas Sede slot house service meters. 
—Universal Electrical, 217-221, Ci 
London, E.C.r. Sees oes Beer: 
URLEY chokes and ballasts. Our 80-w. 
tapped h.p.f. ballast with starter switch- 
holder incorporated is proving itself the most 
popular unit. Suitable for most fittings, 57s. 6d. 
each subject.—F. W. Blanshard Ltd. (Dept. ER), 
Purley, Surrey (Uplands 4818/9). 52 
OTARY converters in stock, all sizes; 
enquiries invited. — Universal Electrical, 
221, City Road, London, E.C.1. 34 
MALL BR screws and nuts in steel, brass 
and stainless steel, from stock.—Premier 
Screw & Repetition Co. Ltd. Woodgate, 
Leicester. 180 
BV ESNER time switches, 200/240 v. A.C./ 
D.C., 10-50 amps., from stock.—Universal 
Electrical Co., 221, City Rd., London, E.C.1. 38 
ARD Leonard motor generating sets, all 
sizes.—Britannia Manufacturing Co. Ltd., 
22-26, Britannia Walk, London, N.1 (Tel. 
Clerkenwell 5512). 10 
ENITH Variac transformers, 5-7 KVA, 230v. 
4 A.C., s/ph., 50 c. input, 0-270 v. A.C., 
s/ph., 50 c. output. £39 10s.—Universal Elec- 
trical Co., 221, City Rd., London, E.C.1. 3200 
4.0 (Giese to 1,500-cycle motor alternators 
and alternators.—Britannia Mfg. Co. 
Ltd., Britannia Walk, London, N.r1. 27 
500™™ 220-volt Met.-Vick. rotary con- 
verter, with transformer, 11,000 volts, 
3-phase, 50 cycles, and accessories.—Britannia 
Mfg. Co. Ltd., Britannia Walk, London,N.1. 17 
3 500% 5 Daylight, hydraulic hot 
DO) press. Platens 6’ X 4’. Complete 
with pumps. Drawings and quotations on re- 
quest to—Box 3274. 


EQUIPMENT FOR HIRE 


ENERATING set hire service. Consult the 

A most experienced firm for A.C. and D.C. 
units from 2 kW to 240 kW, diesel or petrol, 
Stationary or mobile, sale or hire, 24-hr. break- 
down service. — Dawson-Keith Ltd., Hillview 
Rd., Sutton, Surrey (Fairlands 4401). 46 


WANTED 


D.C./A.C. Motors, Transformers, Cables 
and all redundant Power Station plant 
wanted for dismantling. 


ASK US TO QUOTE. 


B. M. T. CO. LTD. 
London Road, Barking 
(RIP. 3387/3715) 


WANTED FOR CASH 
URPLUS Diesel Generating Sets, all 


sizes up to 1,000 kW. We dismantle 
and remove. 


DAWSON-KEITH LTD. 
Hillview Road, Sutton 


(Fairlands 4401 /2/3) 


RGENTLY required: Surplus electrical 
steel sheets, minimum size 60” X 30” and 
up. Thickness .o14 and .018.—Box 3215. 
ANTED, D.C. and A.C. ball-bearing 
motors, motor generator sets, dynamos 
and alternators. Full details to — Britannia 
Manufacturing Co. Ltd., 22-26, Britannia Walk, 
London, N.1. 13 
ANTED for prompt cash, ferrous and non- 
ferrous scrap, also plant for dismantling. 
Buyers of secondhand machinery and plant for 
re-use.—W. & H. Cooper Ltd., 176, Brady St., 
Bethnal Green, London, E.1. 120 
ANTED, rotary converters, any sizes.— 
Universal, 221 City Rd., London E.C.1. 35 
ANTED, surplus stock cable, all types 
and sizes. We can inspect.—Box 220. 


WORK WANTED AND OFFERED 


.C. and D.C. motor rewinds and repairs. 
Prompt service, fully guaranteed.—Edg- 
ware 5566/9; Service Electric Co. Ltd., Honey- 
pot Lane, Stanmore, Middx. 92 
RMATURE, rotor and stator rewinds 
carried out promptly from fractional to 
100 h.p.—W. T. Poole Engineering Ltd., 
Barnett Wood Lane, Leatherhead, Surrey 
(Phone Leatherhead 2122). 8412 
| Rh oideatnr (semi-retired), own work- 
shop facilities, seeks assembly or other 
appropriate work; lowest charges.—Box 3191. 
INDING capacity available for armatures, 
coils, transformers, also sub-assembly 
work. — West London Rewind Service Ltd. 
(SHE. 8776). 8395 
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AGENCIES 


GENTS or main distributors overseas re- 
quired for electrical domestic appliances, 
fires, kettles, irons, toasters, bowl fires, infra- 
red heaters, boiling rings, etc. Only firms or 
individuals with strong connections need apply. 
State territory and other lines carried.—Box 279. 
\O manufacturers: Live representation in 
London and Home Counties offered by 
experienced and established agent with sub- 
stantial connections, who has capacity for a 
guaranteed product applicable to wholesalers, 
electricity boards and the industrial field.— 
Box 3141. 


BUSINESSES FOR SALE. AND.WANTED 


OMPANY with agreed tax losses wanted. 
Electrical merchanting or similar.—Box 
8350. 


3: EDUCATIONAL 


ITY and Guilds (Electrical, etc.) on “No 

pass—No fee” terms. Over 95% successes. 
For details of modern courses in all branches 
of electrical engineering, applied electronics, 
automation, etc., send for our 148-page hand- 
book—free and post free.—B.I.E.T. (Dept. 12a), 
29, Wright’s Lane, London, W.8. 100 


BOOKS, INSTRUCTIONS, ETC. 


OUNDATIONS of Wireless. Seventh 
edition. M. G. Scroggie, B.Sc., M.I.E.E. 
Retains that easy style which has commended 
it to the countless thousands who have gained 
their first acquaintance with radio from this 
book since it was first published 24 years ago. 
It covers the whole basic theory and, starting 
from the most elementary principles, and 
assuming no previous knowledge on the reader’s 
part, deals with receivers, transmitters, ampli- 
fication, valves, transistors, aerials, power sup- 
plies and transmission lines. Although the back- 
bone of the book is still sound broadcasting, 
there is more emphasis throughout on f.m., 
v.h.f. and television, and the television, and the 
treatment of frequency changers has been re- 
written from the standpoint of modern practice. ~ 
Earth-grid and cascade v.h.f. amplifiers, colour 
television, e.n.t. generators and transistor voltage 
raisers are included, and transistors have been 
treated in greater detail than hitherto. 16s. net, 
from all leading booksellers. By post 17s. 4d. 
from Iliffe Books Ltd., Dorset House, Stamford 
Street, London, S.E.1. Gr 
* C{/HORT-WAVE Radio and the Ionosphere.” 
By T. W. Bennington. This book shows 
how existing ionospheric data can be applied to 
everyday problems of short-wave transmission 
and reception. 2nd Edition. Ios. 6d. net 
from all booksellers. 11s. 4d. by post from 
Iliffe Books Ltd., Dorset House, Stamford St., 
London, S.E.1. C7 
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STEELS 


IN MODERN INDUSTRY 


A Comprehensive Survey by 29 Specialist Contributors 


General Editor, W. E. Benbow, late Editor of IRON & STEEL. Specifies the 
steels best used in various engineering applications (bearing in mind the 
present need for economy), describes their general and special properties, 
and how they may be surface finished for anti-corrosive and other 
purposes. This work comprises 562 pages with 260 illustrations, and has 
a foreword by Dr. H. J. Gough, C.B., M.B.E., M.I.MECH.E., F.R.S- 


42s. net. 
Obtainable from all booksellers. Published by: 


By post 44s. 3d. 


ILIFFE Books Ltd Dorset House Stamford St London SE1 
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ELECTRIC MOTOR 


REPAIRS 


F.H.P. — 500 h.p. A.C. & D.C. 


j. B.ELECTRIC LTD. 


197/199 Manchester Rd. Broadheath 


Altrincham ° Cheshire 
Phone: Altrincham 2146 


TRANSFORMER REWINDS 
10-3,500 K.V.A. 

Estimates free — AIl work guaranteed 

Reconditioned Motors ex stock — Recondi- 


tioned Transformers to suit your requirements 
WRITE FOR DETAILS 


© and 


OWN 


NGS 


BUONTACTS 


ELECTRICAL CONTACTS 
OF EVERY DESCRIPTION 
@ MADE TO customers’ 
REQUIREMENTS 


No quantity too 
large or too small 


Competitive prices 
Speedy Deliveries 


FOR FURTHER INFORMATION PLEASE WRITE TO: 


LLANDAFF. 


ENGINEERING COMPANY 


HIGH STREET, LLANDAFF, CARDIFF. 


ELECTRICAL & MECHANICAL ENGINEERS 


Telephone 73242 


RY 

SAY 
oe 
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LAMPHOLDER 
T.M. 401 


L.C.C. APPROVED 


BODY AND CAP 


One-piece moulding. Live parts cannot 
be accidentally exposed ! 


STEATITE INTERIOR 


Separates flexibles. Short circuits are 
impossible ! 


CORD GRIP 


Self anchoring ! 


Special Prices for Quantities 


ASK GEORGE TURNOCK LTD. 
= 


FOR 


NAVIGATION STREET 
WALSALL, STAFFS. 


(Telephone: Walsall 24966) 


SAMPLES 
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FIRELIGH TING IS FASTER 
WITH HEATING ELEMENT SPIRALS OF 


oS 


New GEC appliance solves firelighting problems 


\ 


Set it up, switch on, and in minutes the coal or 
coke in the grate is blazing away ...GEC’s 
new ELECTRIC FIRELIGHTER ignites solid 
fuel by hot air. Its heating element spirals of 
BRIGHTRAY ‘C’ long-life nickel-chromium 
alloy, raise the temperature of the fan-induced 
air to the point at which domestic solid fuels 
rapidly ignite. The 1800-watt BRIGHTRAY ‘C’ 
element can be switched off leaving the air jet 
to fan the flames. Running costs are low, fire- 
lighting easier, and faster. 


To Henry Wiggin & Company Ltd., Holmer Road, Hereford 


Please send me a free copy of your publication 
“Wiggin Electrical Resistance Materials’ 


NAME 


Designers are invited to send for our publica- een Oe eat 
tion giving useful data on the BRIGHTRAY 


Series of Electrical Resistance Materials. 


COMPANY AND ADDRESS 


* MARK 
Uke “R/EI6/12 


HEREFORD &S 


HENRY WIGGIN & COMPANY LTD - HOLMER ROAD . fais 
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a unique study of British industries 
and the opportunities they offer 


Industry and Careers 


Compiled with the official support of leading industrial and educational 


organisations. 
Foreword by H.R.H. The Duke of Edinburgh. 


General Editor: D. E. Wheatley, M.A., B.Sc. 


Here for the first time is a completely up-to-date and scientific approach to the 
problem of choice of career. 

INDUSTRY AND CAREERS not only provides a treatment based on new ideas, 
but is unquestionably the most up-to-date and comprehensive book of its kind. 
Each industry is first analysed in great detail, and then — against this background 
which is essential for a thorough understanding — the career prospects and the 
necessary educational qualifications are examined. The product of five years’ 
research and study, supervised by a distinguished Editorial Advisory Committee, it 
fills what has long been recognised as a serious gap. A striking feature of the book 
is the extensive use of charts. These have been introduced to show typical paths of 
promotion in various industries, to clarify systems of organisation and to depict the 
sequency of operations in industrial processes. With many striking photographs 
there are altogether 96 pages of illustrations. 

INDUSTRY AND CAREERS will become the standard work of reference in its 
field — the most influential and comprehensive guide for young people making the 
crucial decision of their lives, and those responsible for advising them. 


55s net by post 57s 6d 872 pages 


a new comprehensive and scientific treatment of the problem 


from leading booksellers 


published by WLIFIFE Books Ltd. porseT HOUSE STAMFORD STREET LONDON S.E.I 
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SERVICE 
METERS 


Credit Pattern 


HOUSE 
0 


for Voltages 
up to 33kV 


and Prepayment Type 100% U.K. 
200-240 v. A.C. S/Ph 50c. (& D.C) | PRODUCT 
AVAILABLE FROM STOCK 
LIST No 
POLYPHASE 400-440 v. 3-wire Type ‘ 
Ex Stock LHT. oe me vy PS: cata 
UNIVERSAL ELECTRICAL co. | '% SWITCHGEAR ONS 


| _ 217-221 City Road, London. £.C.1 | NEO ELECTRICAL INDUSTRIES LTD 
SEEDED LLL ETS : 
RE MANCHESTER 4 Ss 


INDUSTRIAL 
INFRA RED 
RADIANT 

HEATERS 


725 Watt from £3-15-0 


1500 Watt model also Subject to Trade and Wholesale discounts 
DESCRIPTIVE LIST ON REQUEST 


available at £7-0-0 


een) wy STEPHEN GLOVER & CO. 3, HA\ 
Specialist INTOWN - - WALSALL ail ‘ ; 
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ital Phone: Walsall 22988 TELCO eho Ree ae fuds saad lithreads aout? Rods 


| and 41-2 Ellis Street, Birmingham 1. Midland 7421/3 
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Man with 
an enquiring 


takes note of current affairs. 
Takes note, most likely, of an electricity meter made by Ferranti. And what, you may say, is so special 
about that? Its complete, unwavering accuracy? Its silent devotion to duty? The way it keeps on 
keeping on? All this, and more, much more. Ferranti, as a matter of fact, started making meters 
nearly 80 years ago. They had to...to measure the bulk supplies of electricity which had become 
available as a result of the pioneering work of Dr. S. Z. de Ferranti. 
Ferranti, in a word, make the best meters—and more of them, for home and export markets. Meters 
the size of filing cabinets, meters no bigger than a box-camera. Meters that hide in cupboards; giant 
summation meters for great power projects like the Kariba Dam; meters for the National Grid. 
Currently Ferranti are spending £200,000 on new meter plant installations aimed to increase out-put 
by 30%. And always, the experts at Ferranti are working to increase efficiency and cut costs. 
Like Ferranti meters, Ferranti electrical and electronic products are to be found all over the world — 
in engineering, the aircraft industry, scientific and business organisations. And everywhere, in all 
their uses, they are leading the way to a better life. 


FERRANTI 


First into the Future 


FERRANTI LTD., Head Office: HOLLINWOOD, LANGS. London Office: KERN HOUSE, 36, KINGSWAY, W.C.2 
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Courtaulds .... a firm 
with a powerful public 
image . . . an image which 
the British citizen has come 


to know and trust. 


For their control gear 
requirements in __ this 
modern factory at Grimsby 
they rely on _ Belmos 
equipment, a name with 
_ over forty years standing 
| in the practical design and 
development of control 


gear application. 


Belmos, too, is a name 


that can be trusted for 


quality and reliability. 


the | company limited Lanarkshire 
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